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Learning objectives =] B

1. Introduce the whole programme MEENIRB S

2. Introduce the arrangement of the training and tutorship arrangement MB35 || ZHEF NS HE
3. To understand the trainee‘s expectations FliE#151)|IEHIHAE

Target Group BfREF:

1) At least 1 top management participated in both intro & advanced training 20812 E5EEEARBERSINT AN ISR

2) At least 9 or 5% of workers participated in both intro & advanced training Z/089%855%H T AZSIN T A JFE &)

3) At least 2 internal training conducted for all workers contacted with chemicals with documented record SSFrE M FRIR T E/NHT2
IREREEI, FIERAESR

4) At least 3 trained workers are able to screen substance listed on RSL or MRSL using CAS No/ chemical name. /038513 55)IIB9TA8E

B{HEFRACASRS/MFERAFRHEIERSLEMRSL_ L5 H YR

Length: BYi<

1 Hour 1/)\B
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Training outcomes =15

By the end of this training, you should be able to ...
E"ﬂ”éﬁ%}: ! lu\}A_ 1/( f'];%

» Understand the whole chemical management programme from chemical mapping, chemical testing,

chemical training, and knowledge sharing

MEFRE. (EEFNE, AEE)FAREER TR MFEESSE

At

» Understand the detailed arrangement of the training section

IR B RO HE

= EXpress your expectations for the coming training

FRIARIRI AR |IFIEREE

L
Deutsche Ge ll chaft
Zdalanao | Z &
aaaaaaaaaaa T(GIZ)Bth

TUVRheinland®
Precisely Right.



ENEEENEET

Overall objectives of the training X551l

To know what is chemical management, why it is important and who should be involved

TR ARUEER, AMTAEREE, NMxHESS

To understand the key elements and benefits of a chemical management system and how you implement it at your factory

TR FREERFINRBEESRMIFE, LISANMAEL SEEZRS

To address critical issues in chemical management to improve worker health and safety, the business environment and
the factory’s chemical management performance

BRUFmEETIIXRE IR, RETANERNZE2. BIEMENTI (I ZEREESRL

To get a good understanding that you can pass on to your staff and coworkers

BIRIERRATREE SRR TAREAIRNIR
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The Shoe Industry Overview #E VAR

« The shoe industry is an important employer for many workers in China. £ E, HSWEEZ T ANEEREFE,
» As the available income of Chinese people continues to rise, the consumer demanding for footwear products grows.

FEEFE AR BECANRIFEUEIK, HHRE X mAFE KB,
« The value of footwear in Mainland China shows a 2% year-on-year increase. F[EAXFHAVEES BRI ELIE R 2%,
« There are currently four major footwear industry clusters in China, predominantly located in the southeast coastal

regions. FEIBRIBIUAREER:, TESHERETEHX,
* The development partnership works with factories in the districts of Guangzhou and Wenzhou, which produce for the

mainland market but also for international buyers and brands. AKX E S MNMEALEMNEX T &1, XTI
NHEXFEZEF, BAERERMGREE,

But the shoe industry is also the big polluters on the planet, which generate one-fifth of the world‘s industrial water
pollution and use 20,000 — 40,000 chemicals to make shoes. {E2#E T\ 2k FEAISHRE, BrE&T7HERS
Z—HITl7Kis5e, FH{EA20000-40000F L ERHIEEE T
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The use of harmful chemicals in the shoe industry has consequences
=71

for worker health fEHlEET I A(E

They can occur in workers along the life-cycle of shoes: workers in production
and retail, in consumers, in waste handlers, in the community around production
and waste handling. S JATLMFEEENEGREAEETAB L £ NEE
TA. iB&EE. RYGEE. £ NRYBCEBREHXATA

Harmful chemicals are linked to many diseases:

BEUFMRESTERREX:

Infertility, lower sperm quality, different types of cancer, neurological
problems, asthma, allergies, skin problems, lung problems, heart diseases
and other "2, 15FREMT. FRRENEE. MERRAA. Er, I
By, KZRKEER. FbEBiE. OMHwE

Most diseases lead to death or severe ill-being. This has also negative
consequences for the families, due to income loss, high medical cost etc. X

ZHRIRESBOL R BRRR. XA ETR 7RIS, AR,

SRNETERE.

4
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The use of harmful chemicals in the shoe industry has consequences
for worker health fEfleE T PEREEHUEYIRSXN TARRED

= QOral £

= |nhalation £}

= Dermal 27k
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The use of harmful chemicals in the shoe industry has consequences
for the environment fEHE TP EREENE RS INE=EF 0T

« Water pollution 7K;5Z
« Pollution of soil and farmland T1ZEFQAX A5
» Hazardous waste generation BEEYI4

ir Internationa

f t
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Water pollution 7Kj5Z

= Growing cotton needs a lot of water and often used pesticides are polluting soil and groundwater
MIEREREAEIVK, KRECEAIRBRIEESRLIEMMETX,

= Effluents from textile production pollute freshwater resources and eventually the ocean
PEVEFIRITIRKIKRIR, REZSHEF

» Used hazardous chemicals can even build up in the food chain

ERATHNERAFmEERTERYHEPHEREX

Pollution of soil and farmland =314 H {5 4

» Hazardous chemicals in wastewater can pollute soil and farmland along rivers
RIKFREEUF R SRR A LRI TIEF IR E

» Sewage sluge containing hazardous chemicals is being applied to land as a soil supplement ,'
ST EN YIRS KRR LN T :

= Contaminated soil can lead to contaminated food that is grown on these fields; therefore
chemicals can enter the food chain 35T ESSEFMIEEXLKRE FNZ SRR
1, EFmEeI LA NBYIHE

1 Deutsche Gesellschaft T VRheinl @
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Hazardous waste generation =EHIFE4

» Hazardous waste in the textile production has to be handled professionally
IHREF RIElL R T Tl b
= |t cannot be dumped
BAEe(E
» The less hazardous chemicals are being used in production, the less hazardous waste is generated

EFFPERICEFRERIERE, FERNERYERIENBIE
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‘ You are important! {RIEEE!

Because it Is up to you how
healthy and safe you, your
employees and neighbours
stay and if you continue to live
In a safe environment.
AR, RRITAMEARRES
e, (REEEBLEEERSRIH
B, XEERBURTR,
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What can you do to be an

front-runner? %Eﬁﬁ—’l\@ﬁﬂﬂ%.
(REEMEHA

« Take part in our training

SNNFEAIHYEE)

« Set up an Action Plan
HEI T
« Implement and Monitor improvements at your factory

T RPITH o

I = Deutsche Geselischa ] i ®
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at.
=l

> Improve your chemical management performance iSRRI ERE

o Establish a holistic and comprehensive chemical management system in your factory
EV— M EEHNCEREERRR
o Enable you to trace your daily work of chemical management process
BRI EREEIEPRIHE T
o Enable you to control and improve the quality of your products BESI=HIF RS~ aRE
o Improve your productivity ({2417

» Improve the working conditions and safety of your workers at the

workplace PRET{EIBFR T AR TIERHHIR S

o Improve worker satisfaction and loyalty 1258 T iH#=EEIRE
o Reduce your staff turnover j&/> R T RN
o Reduce the risk of costs related to any accidents at the workplace

PR S TARAR RIS EFERAIR A XS
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> Improve your business environment inside and outside pXERIYMBRINIFIS

o Keep sustainable and long-run development of your factory under more stringent environmental
regulation in China

EFEEINRIRAEENT, R A FEFIREIAR

o Improve your factory commitment and be a strong signal to the brands buying from you

RERIVT) &S, RARWERENENES

o Increase your competitive advantage in the domestic and global market

e EERMIZR R FIE
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Benefits of a Chemical Management System {{tF &K FAIFAL

Gﬁ Maintain a license to operate{fRISE2E1F
a]

%l Access to global marketif N\ & Ikmhi%

[ H ] Maintain a competitive advantage{&F
RENLE

{:} Minimise excessive or replicative
chemical purchases/consolidate
chemical purchasingif/MIEsEEY
FrWSLE S F MR

@, Reduction in costs by reducing
waste/overagesiEid R/ MR ENT EKF

(3927

[ H] Enforce chemical managing knowledge
by expert or certified trainerBH & 3aIA
HEEY PR = E TR RR

. @ zalando

@ Reduce down time by creating a safer

A\

Q
£5

Deutsche Gesellschaft
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work environment@EII8IEEL LN TIE
INERIRMELATE]

Stop potential hazards before they

become an issuefHIEEEBICH AL

Helps facilities ensure that RSL
compliant materials are being produced,;
becomes invaluable in tracking down
issues if they do ariseEBBiRHEHfR{REFE
FFERSUNERMRL NSRBI, 5
eI FE B AR RIEIRIR

Traceability of chemicals in the supply

chainfft R iR Ay RTIERIE

Reduction of chemicals can result in
loading reduction in ETPR/MYF GRS,

DSIKAb IR HUSAfE )
TUVRheinland®
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Phase | Training — Introductory Training S§—ERIZi) - Bkl

1st Day Morning 2"d Day Morning 2"d Day Afternoon
Knowledge Preparation, Basic Hazards Identification and Risk Control Examination
Chemistry Review EEMIRAISXEIEH =izt
AN, AR ER . .
¢ ¢ ¢
4 4
é é
1st Day Afternoon 2"d Day Afternoon
Chemical Management System Law, Regulation, Standards, and RSL
HEREERR ER. EN. ERRSL
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Phase | Training — Advanced Training S8—BEREEZI — iR EEI

3'd Day Morning

Chemicals in Shoes Materials
EHRMEPIMCER

[
3'd Day Afternoon

Chemicals in Adhesives

RRBE PRI IR

.  zalando

4t Day Morning

Chemicals in Adhesives

BRBEH PRI IR

L
Deutsche Gesellschaft

I z fur Internationale
Zusammenarbeit (61Z) GmbH

4th Day Afternoon

Examination
i1

©

[
4t Day Afternoon

VOCs and air emission control

VOCsHIR S

TUVRheinland®
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Phase | Training — Training Factory’s Trainers 5

Soft Skills Eri&EE

. @ zalando

S—BEEEI

— 15|

CT 21l

Q&A on Techniques HAZEE

TUVRheinland®
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Phase Il Training 38 —fTE&1Z1l

Internal Training roll-out to factories Part 1

T AR - part |

A

v
v

v

Internal Training roll-out to factories Part Il

T ERARERE)I - part I

The same people should go to basic training (part 1) and advanced training (part 2).
FERRIARIZSINE S| (B18857) FEREH) (B28857

Some workers, should be chosen to be the in-house expert trainers who will receive additional trainer
training on soft skills.

—HTA (AT 28) SRERREEREII, (IS aMakRaeEl,
. B zalando gizZ s /2 TOVRneiniana*
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Requirements on the Facility during training £33)I|5p33 T/ B9EK

= Participate in training on time YERTS 0S|
= Mute Cell Phone {55
= Participate in interaction actively FItR & 58]

= |n principle, trainee should attend the training throughout the course; if there is an
emergency, trainee can leave with application. [RU_E, NMEESINEI, BB E£3235E5,
B AT .

1 Deutsche Gesellschaft T VRheinlan @
. B zalando gIZ &t A Prgisely einla d



Activity ;EE/

Write down your expectations to our
training courses.

B TETFA 155!

VRIEHIHAZE,
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Activity ;EE/

Write down your expectations to our
training courses.

B TETFA 155!

VRIEHIHAZE,
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Module 5 Detox, ZDHC and MRSL
=R 5. BH. £ RYIREER

TUV Rheinland
August 2019

1 Deutsche Gesellschaft i - @
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Introduction of
Greenpeace’s Detox
campaign

PEREIT R BT

® zalando

ZDHC Tools ZDHCIT & Introduction of Restricted Tools to choose safe

ZDHC Chemical Management Guidance Substances %BE%E{T?E ghemicals
Manual ZDHC b2 & & 2 F it EEEEEERNIER

ZDHC MRSL  ZDHCYF=Z[RYFREE®R
ZDHC Wastewater Guideline ZDHCJ[&E7K

)

- Deutsche Gesellschaft E ! TUVRheinIand@

I z fur Internationale
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Learning objectives =] B#x:

1. To gain knowledge about Green Peace's DETOX campaign 7 fR&EBF1EHESIEEN

2. To gain knowledge about ZDHC and ZDHC's tools T ##ZDHCF1ZDHCRY T E

3. To learn about the hazardous chemicals listed on ZDHC's MRSL T ##ZDHCHRIMRSLFFHIfEEHF 5
4. To learn about customer’'s MRSL T ##=ZFHIMRSL

Target Group B¥rEF:

5% of participating factory workers may include: TJ 5%fR T EiE:

1.High management: factory Board Chairman, Managing Director, General Manager 52: &K, B85535, RRHE

2. Department Manager in Quality, EHS, R&D, Manufacturing, Purchasing, IT, HR, Sales, and Admin | J& 18 (}ﬁg\ EHS. tH&. &=
XM, 1T, ADFR. HE. 178)

3. All staff in quality department, lab, and EHS department fR&2R]. SLI=FEHSERI JMFFERT

4.Shift leaders in each manufacturing line, in chemical warehouse B854~ %. B MUERCENIT

5.All interested workers are welcome FrE RS HEIR T

6. Minimum 10 people for each factory =T £/10A

Length BY<:

3 Hours 3/\f

. Zalando g I Z Eusirrtw:enﬁztarhelll‘r(:IZ;tGth A TUVRheinIand@
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Training outcomes =15

At the end of this training, the participants will be able to ...
2IERE, BROZEET

= Explain the relevance of Detox campaign and ZDHC to chemical management requirements
ERASENMZDHC S M ETEERAIEX YT

= Explain the difference between MRSL and RSL
BESRIEMRSLAIRSLZ BRI X B

= |dentify the root source of substances listed on MRSL

Befl% 7 MR SLERZ 4 RAVTRIR

. Zalando g i Z ?usirrtwr:enﬁztir elll‘r (:IZ;tGth A TUVRheinIand@
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Introduction of Greenpeace’s Detox campaign” _ °_ ) \

MR RO 5 BT : ,

1 Deutsche Gesellschaft N 3 @
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Greenpeace — Detox Campaign ZrF1F-EHTx

» Greenpeace is campaigning to stop industry poisoning waterways around the world with hazardous,
persistent and hormone-disrupting chemicals.

REMFRRED T HIEEBCEE R TIEREEE. FFAEMBERIMECF mATK”

EEu

» Fieldworks and investigations in key manufacturing countries, along with testing of branded garments for
traces of hazardous chemicals

EXREHEERIE TFIEE, R REREHITEEWFmRTaIail,

The journey
towards

a 1ox ic-free
future

An excerpt from Greenpeace’s website.

TUVRheinland®
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Greenpeace — Detox report
> First set of Detox reports is called “Dirty Laundry”. 25—k L& RGN “Bf Wi

» Afterwards, Greenpeace published another set of reports called “Toxic Threads” intensifying the message

conveyed. ffif5, ZREOFFRE TH—REHRSE B 507 Ind 7 AHE B RAE

Dirty Laundry

Hung Out to Dry

Unravel ol the loxic vraw

— - . Toxic Threads

L ‘éiTghE‘;Zﬂ?;n ToxicThreads: | B ORLGT

Stitch-Up Putting Pollution
on Parade

| lciw teadtie

manufactuers are

hidling their Wxic tral

Campaign start

«July 2011  <Aug 2011 -Mar 2012 *Nov 2012 *Dec 2012 *Apr 2013

Deutsche Gesellschaft
Za al l 0 fiir Internationale
Zusammenarbeit (61Z) GmbH

TUVRheinland®
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http://www.greenpeace.org/international/en/publications/reports/Dirty-Laundry/
http://www.greenpeace.org/international/en/publications/reports/Dirty-Laundry-2/
http://www.greenpeace.org/international/en/publications/Campaign-reports/Toxics-reports/Dirty-Laundry-Reloaded/
http://www.greenpeace.org/international/Global/international/publications/toxics/Water%202012/ToxicThreads01.pdf
http://www.greenpeace.org/international/Global/international/publications/toxics/Water%202012/ToxicThreads03.pdf
http://www.greenpeace.org/international/Global/international/publications/toxics/Water%202012/ToxicThreads02.pdf

Greenpeace — Detox Reports 2014

» More reports about toxic chemicals used in textile industry were published in 2014 ¥ £ KA <&

» Greenpeace also organized many demonstrations to get people’s attention to Detox campaign ¥ £ B4t &7&3)

E\SHION 3y
TOXIC

€ 4
2

,..; [\R

your fasth"

® zalando gizZ i A TOVRheiniand-
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Greenpeace — 2015

BN F T E3:A (0] QLA A CE A1 42) BRI

BiFZi5? — 2 MU EY) (PFCs) FHTRAS

2015F9H12H & Yang Shen

FefFhERE2FI0MREME PSR ETS, SNMEEeT AN, HFIAHEAE ‘2875
{W&}”HE% HokBEimgERmsEsil .. AR sl L0 £ a3 REET L fFFFPrCs H &1
= . FFCsE—HABNFNRE, HMES[AFIE, SAPFCsBESf ENMaTw R, EEEE. BTEETRkK
Pra st , EEE P/REnEE, FWEATES P AR SE0FERT PGS E R EPFCs 1T H
HEHEWFYE; R SEBFTREENTIRMEREN , 2ERSPFCsHELFHE.

RETH >EALR? EHGY (PFCs) SHAERESTHEE

® zalando gizZ .. /2 TOVRheinland
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Greenpeace’s Approach &I AIE

Demand public disclosure of discharge of hazardous chemicals from factories.

HERIATHREE T HIEENFm

2

Existing systems in US, EU and Japan:
PRTR Pollutant Release and Transfer Register.

BMBTHNNERS: PRTR-SHYIHIANEBEITH
nlin

o

Factory
Ir _ Pollutant Accessible to
Discharge release data public online
HER SRR T AL
y=117]

® zalando iz i /2. TOVRneiniana*
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Which Criteria are Greenpeace Assessing?4& it E G

Detox 2020 PlanZ&202011%1

Manufacturing Restricted Substances List (MRSL), to enable brands to
eliminate all hazardous chemicals.

EF-IRAMIETEER (MRSL) |, (EmEEEEHIRFIERENFMm

PFC EliminationHEg£/Z 8Lk

Commitment for the elimination of per/poly fluorinated chemicals (PFC) as

a group JRiE BRE/Z8MNEW (PFC)

TransparencyiZBBE

Publication of precise, relevant, up to date and locally accurate information
on the use and discharge of hazardous chemicals.

KiofsE, X, ??ﬁ%ﬂ%i&ﬁ’]ﬁ?&ﬁﬁﬁ%ﬂﬂFB&?’LEHC—H':I':E’\J%%

Greenpeace aims to remove hazardous chemicals from the textile supply
chain, engage consumers, whilst ultimately “closing and slowing the
loop”. AT SIEMNLEYLR %ﬁ#ﬂ?ﬁiﬂs-}%r ﬂ&%lﬁﬁ% Gilipf
H—Q&F"_I“ﬂ'ﬁﬁé'éiﬁ”\ Lit,

® zalando giz s /A TOVRhsiniand°
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Zero Discharge of Hazardous Chemicals (ZDHC)
SEWFmEHF (ZDHC)

. |

GREEN‘PeAcs‘ @ ZDHC

§ =W Deutsche Gesellscha " - @
. zalando gizZ i /. T0VRheiniand
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Brands Committed to ‘Detox’ as of October 2017
920175108 A LEA“EE FER R

More than 44 international brands & retailers are committed to stop the usage of hazardous chemicals

B4 EfrmE S ERmREELEREENER

DeTIZR)

(+52 RLBR

@ ZDHC

Zero Discharge of
Hazardous Chemicals

ROTAUF

KERING

it g~

HH{/\M%) U NI p— ¥,

qQLO confiond C

N LUV () -<'S = new balance olfskin
PARAMO VALENTINO .

CalvinKlein

TOMMY M HILFIGER

MANGO

LALDI] T
hessnatwr +qkKo s Oliven

FASHION GROUP

LIEBESKIND

EEEEE

E otto group kik
GERRY WEBER

-
B . Partnership for
Pmml Sustainable Textiles*

(BRD ERAE)

* Adopted the ZDHC MRSL

® zalando gizZ i A TOVRheiniand-
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http://www.greenpeace.org/international/en/campaigns/detox/
http://www.roadmaptozero.com/
http://about.puma.com/en/sustainability/environment/zero-discharge-of-hazardous-chemicals
http://about.hm.com/en/sustainability/sustainable-fashion/chemicals.html
https://www.primark.com/en/our-ethics/planet-and-environment/responsible-manufacturing
http://www.esprit.com/sustainability/environmental-sustainability/detox/
http://sustainability.c-and-a.com/sustainable-supply/clean-environment/chemicals/
https://www.adidas-group.com/en/sustainability/products/chemical-footprint/
http://group.hugoboss.com/en/sustainability/partners/
https://cr.aldisouthgroup.com/en/international-activities/detox-commitment/
https://www.aldi-nord.de/verantwortung/lieferkette-non-food/oekologische-produktionsstandards-bei-textilien-und-schuhen/das-aldi-detox-commitment.html
https://www.lidl.de/de/detox-commitment/s7376403
https://www.rewe-group.com/en/nachhaltigkeit/gruene-produkte/unser-detox-programm
https://www.lb.com/responsibility/environment/water/manufacturing
https://www.lb.com/responsibility/environment/water/manufacturing
https://www.g-star.com/en_nl/about-us/responsibility/responsible-supply-chain
https://www.burberryplc.com/en/responsibility/areas-of-work/chemicals.html
http://www.coop.ch/content/act/en/principles-and-topics/main-topics/textiles/detox.html
http://www.levistrauss.com/sustainability/planet/#chemicals
http://www.benettongroup.com/sustainability/detox/
http://ir.lining.com/en/csr/csr.php
https://www.wateractionplan.com/web/gestion-del-agua/inditex-detox-2020
https://www.wateractionplan.com/web/gestion-del-agua/inditex-detox-2020
http://corporate.marksandspencer.com/plan-a/our-approach/clothing-and-home/product-standards/responsible-chemicals-management
http://about.nike.com/pages/transform-manufacturing
http://www.fastretailing.com/eng/sustainability/environment/zero.html
http://www.mango.com/web/oi/servicios/company/rsc/detox.php
https://unternehmen.kaufland.de/mensch-und-umwelt/umwelt-und-klimaschutz.html#textilien
https://www.valentino.com/experience/us/pages/corporate-information
https://rotauf.ch/eur_en/detox?___from_store=eur_de
https://www.pvh.com/responsibility/policy/chemical-management-action-plan
https://www.pvh.com/responsibility/policy/chemical-management-action-plan
https://www.pvh.com/responsibility/policy/chemical-management-action-plan
http://www.gapincsustainability.com/environment/protecting-our-shared-environment/addressing-impacts-our-supply-chain
http://www.newbalance.com/inside-nb-environment.html
http://www.jack-wolfskin.co.uk/corporate-responsibility.html#environment
https://www.tescoplc.com/tesco-and-society/responsible-sourcing/working-in-collaboration/ff-clothing-fashion-corporate-responsibility/eliminating-harmful-chemicals/
https://www.tescoplc.com/tesco-and-society/responsible-sourcing/working-in-collaboration/ff-clothing-fashion-corporate-responsibility/eliminating-harmful-chemicals/
http://www.deuter.com/DE/en/responsibility.html
https://group.gerryweber.com/ag-website/en/ag-website/company/corporate-social-responsibility
http://www.hessnatur.com/corporate/en/ueberwachung-und-umweltschutz/
http://www.kik-textilien.com/unternehmen/en/responsibility/
https://www.olymp.com/de_en/company/responsibility/
http://company.takko.com/verantwortung.html
https://www.textilbuendnis.com/en/
http://www.paramo-clothing.com/en-in/ourethics/pfc-free.php
http://csr-report.vaude.com/gri-en/environmental/waste-water.php
http://www.edeka-verbund.de/Unternehmen/en/gesellschaftliche_verantwortung/umwelt_2/umwelt.jsp
https://www.ottogroup.com/en/verantwortung/Umwelt.php
https://www2.nkd.com/corporate/company_78.html
http://www.kering.com/en/sustainability/stakeholders-reporting
http://www.kering.com/en/sustainability/stakeholders-reporting
https://soliver-group.com/en/soliver-group/facts-and-figures/
https://soliver-group.com/en/soliver-group/facts-and-figures/
https://www.tchibo.com/servlet/content/1119122/-/starteseite-deutsch_en/tchibo-unternehmen_en/verantwortung_en/gebrauchsartikel_en/detox_en.html

Timeline of General ZDHC Commitment

Eliminate PFCs

Different brand has hers

own committed timeline Eliminate APEO

Eliminate Phthalates

a8 2"d Generation of
2 ZDHC defined Zero
S c E (precautionary Discharge of
® o3 Update Public principle) ALL
S N 5 RSL with disclosure of Hazardous
§§ g - ZDHC. (11) suppliers’ Chemical
x5 S & audit discharge achieved by
» o g processs information 2020
T E &
c O Q
g 9
m @)

2013 2014 2015 < .. 2020

eutsche Gesellscha i H @
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ZDHC Tools ZDHCT & \ T
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ZDHC TOOLS ZDHCT & S

e P~ S ‘i

« Joint initiative established in 2011.BxS{BINF20115ER37

* Released a shared roadmap “to advance towards zero discharge of hazardous ' o,
chemicals”. & 7 HEHBE ENF TR IR BEE ‘\_/ f

» Geographical regions include: China, Bangladesh, India, but not exclusive.

IR XEEE: PE, ZIIAE, BES

- Aims to create better tools and knowledge for the next step: Implementation. ST E /N T~—
BIEEFRI T EFIANR . =Cit i -
v" Have issued a publically available MRSL 24 % 7 MRSL '
v Chemical Guidance Sheets{tZ5IES

v Chemical Management System Guidance Manual{t FREB R FIsSF M
v' NEW Wastewater GuidelinesEfE/KIigra

Chemical companies issue ZDHC chemical positives lists: &% 7 ZDHCY F1EHE s BV \\
O/ \= k s
s /N= g

v' DyStar, Hunstman, Rudolph GmbH, Tanatex, Transfar

TUVRheinland®
Precisely Right.
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ZDHC TOOLS ZzDHCIT HE

@ ZDHC

TERQ DISCHARGE
OF HAZARDOU S
CHEMICALS PROGRAMME

ZDHC Chemical Management Guidance Manual:
https://www.roadmaptozero.com/fileadmin/layout/media/downloads/chin/CMS ZH.pdf

LR

%8 pmmrnrer (GA) 26 P RIT FRE] Gaplnc m':_,, u;;;: ...,...,... SSPRIT Gaplne o-lm::w
https://www.roadmaptozero.com/fileadmin/layout/media/downloads/MRSL V1.1 ZH.pdf . 2w

ZDHC Wastewater Guideline:
https://www.roadmaptozero.com/fileadmin/layout/media/downloads/MRSL V1.1 ZH.pdf

Deutsche Gesellschaft T VRheinl @
* @ zalando gIZ &t A Pr(le.(j:isely R%'ﬁ_a”d


https://www.roadmaptozero.com/fileadmin/layout/media/downloads/chin/CMS_ZH.pdf
https://www.roadmaptozero.com/fileadmin/layout/media/downloads/MRSL_V1.1_ZH.pdf

ZDHC Manufacturers Restricted Substances List (MRSL)

), ) '
» MRSL Chapters SRS
« Chapter 1 MRSL for Textiles and Synthetic Leather Processing :
F—E IR IE SR A A MRSL 2 ZD
. Chapter 2: MRSL for Natural leather Processing Pk gy

5 E e RIRBCEAEF HHIMRSL

> MRSL Groups
Group A: Raw Material and Finished Product Supplier Guidance

A JRMRE SR N R 95 P

Group B: Chemical Supplier Formulation Limit
BJ: Ak Ly A PRAE " |
adidas , nnrnans . COOP =sPRIT FRF Gaplnc.
The full ZDHC MRSL is available at G-STAR RAW %/M woirex FRERA [brands wevismaussaco
www.roadmaptozero.com e et 2B e 10
85” \(“:ﬁ Egrm?a ‘ fb"“a 2 JINTEX  PolyOne SIWI

* @ zalando gIZ il /2 TOVRheinland®
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Manufacturers Restricted Substances List (MRSL)

Chemical Substances Subject to Usage Ban  4:p=r2% (15 F 4L 224 iR

These include relevant substances from the original 11 priority chemical groups in the Joint Roadmap along
with additional substances discussed with qualified experts from the ZDHC Technical Advisory Committee:

IDHCEAR T Lo e T MM B, SRR & B B i 11RO S M ot e A M

= Alkylphenols/Alkylphenol Ethoxylates Organotin Compounds HHLE L&
(AP/APEQSs) kit 5k / btk 1y 28 28, £ ) Tk _ .
= Polycyclic Aromatic Hydrocarbons (PAHS)

= Chlorobenzenes & Chlorotoluenes ZINHER

SRR S R . .
= Perfluorinated and Polyfluorinated
= Chlorophenols & {bE} Chemicals (PFCs) &=# &£ # AL &7

Phthalates €57 — H iR g R4 )i
Heavy Metals =4 )&

= Dyes, including Azo, Navy Blue Colourant,
Carcinogenic and Disperse (Sensitising)
Dyes Jel2E, GFAE. WER . BURMEL
BT S : :
B O) HICAR = Volatile Organic Compounds (VOCs)
= Flame retardants FH {5 Al R A AL E D)

= Glycols Z Y )i

eutsche Gesellscha " - @
= @ zalando giz m. /> TOVRRsiniane
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Manufacturing Restricted Substances List (MRSL) and Restricted
Substances List (RSL)

The difference between the Manufacturing Restricted Substances List (MRSL) and

Restricted Substances List (RSL) is: &= REIYIRER SREYIRERNS 5

MRSL sets chemical limits for

MRSL chemical formulations
e SV MRSL B BREITF

5

RSL sets limits for chemicals Iin
Produg%e\mistry ' materia|S
R RSL IZEMFIREIT

e

The MRSL is a valuable tool for procuring chemical formulations
that will help suppliers meet sustainability targets.

MRSLEXRWCFHRIFINERTER, IRIHENEARRSEARER
* @ zalando d | Z it A TOVRheinland®
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Introduction of Restricted Substances . [ N
ZRMENE X \

§ =W Deutsche Gesellscha ] - @
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Alkylphenols and Alkylphenol Ethoxylates
fro oy A e Py SR 4R 2 S Tk

B Alkylphenols (AP) & Alkylphenol Ethoxylates (APEO)
o A e B ) 3R 48 £ S Tk

e AP: Nonylphenol (NP), Octylphenol (OP)
e APEQO: Nonylphenol ethoxylate (NPEQO), Octylphenol ethoxylate (OPEOQ)
B Applications in textile and footwear industry FEZ5 A% #4752
e Good emulsifiers and wetting agents i LAY 77 A 1 71
e Use as industrial surfactants in manufacture of wool and metal, as emulsifiers
for emulsion polymerization, in laboratory detergents, and pesticides

FENN T 2F < 7 it I AR DOV SR TRE YRR, AEFLCR & HAERLGR), H
VSRR 5 15 1 77 A0 2% H)
e Use as detergent auxiliaries in scouring and bleaching process
P SRS R A AR e 5% 77
B Concerns in the market T3k
e Bio-accumulates in aquatic organisms /KAAY) A BRI
e Irritation - destructive to upper respiratory tract, eyes and skin

R - X EPIRTE, BRI AN SR

45 Deutsche Gesellschaft
Z a a n 0 fiir Internationale
Zusammenar beit (61Z) GmbH
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Alkylphenols and Alkylphenol Ethoxylates
Jt By A e By R SR, 2 S T

B ZDHC MRSL Recommended limit for chemical supplier commercial formulation
ZDHC MRSL X4k 5 fh B B i A2 7= Be 75 I FRAE
AP: 250mg/kg (each), APEO: 500mg/kg (each)

B Test Material Categories JlliAfE M5

Entry 46 of Regulation (EC) No .

Nonylphenol L 552/2009 amending Annex XVII of 0.1% (Zi%h%q'i?(tilsgﬂance
(NPs) & Textile: REACH Regulation (EC) No 1907/2006
Nonylphenol ISO/FDIS 18254 _ .

Leather: In textile clothing /
Ethoxylates ISO 18218:2015 | Proposed Restriction to Annex XVII of Fabric accessories /
(NPEOS) REACH Regulation under consultation Interior textile articles:

NPEO: 100 mg/kg

fiir International

Zusammenar beit (612) GmbH Precisely Right
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What are PHTHALATES? H4 2487 — FHESHE ?

Phthalates are a class of organic compounds added to plastics to increase flexibility. 4878 — H s & —250

NSRRI IR A &0

In textile and apparel products, phthalates may associated with flexible plastic components, trims and screen
print. fEZ5 R ARG dhrh,  B2R ZHIERES 50 FXIER R, BCF R 22BN 5.

Previous literature showed that phthalates can migrate from a plastic into the body of a child sucks or chews

on the plastic. They are suspected to be carcinogenic and to disturb the hormone system.
DA AR SR 2 B <0848 — FH R T A % 3 1 e R B M N — MR S B LEAR N . 4P BE /& B0 I R /K
EZ

: L O
P - :
ij%vav&“\f (jé%iz:: ] B;;I;/\/

K ’ Zalando g I Z Etgil:;%gggifhne%%:lzf)tBth.DBP A TUVRhelnland
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Phthalates 432k — S

B What are phthalates? {14 248k — H L i
e Used as plasticisers in plastics (especially PVC)

FIEZERL B 2857 (JCHZPVC)

e Advantages to plastic: flexible, durable, longevity, low cost

EERIC R SRk, W, B A R A, SO

\\

@)

Cry

O

*Phthalates,

OR

OR'

B Applications in textile and footwear industry

FE G SO EEAT Mk O DA

e Plasticizers in plastics such as PVC, Rubber, plasticized
coating, plastisol prints

EIERIIPVC, B, BAHRZ, RN A i 285

B Concern in the market Fi¥g ) <E
e Bioaccumulative 44 B2 F Pk
e Endocrine disruptor P74
e Carcinogenic listed %1 H} it Sujs P

B ZDHC MRSL Recommended limit for chemical supplier commercial

formulation (ZDHC MRSL 4k % i 4L B g A2 P2 B 7 R HE R FR{E)

= Sum of phthalates: 250mg/kg

48 l d IZ Deuts h G u cha
fiir Inter
Za a n 0 g aaaaaaaaaaa it “612) 6mbH
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Flame Retardants BEBRF

B What is flame retardant? 2 =25 ?
- Inhibit or resist the spread of fire il B AKFT K ) = 4E
- Used in textiles to reduce their flammability H T 277 2R 5 o DL A A #R P
- Naturally occurring substances such as asbestos KX B A FHLREIYI R, Gnfaks

B Synthetic materials: usually halocarbons such as PBDEs, PCBs
have been used in this capacity:

AR XBRIPBDESHIPCBsC##H, HTEAINL FHER:
- Effective flame-retardant £ i Hh FHBAF

- applied to prevent electronics, clothes and furniture from taking fire

FIF38E G L 77 il BRI RLEE K

B Where they can be found? ZEBRLEHy 75 7] 4k R P2
e Plastic - electronic products (mostly) %kl — B 7=

. Textile Home textile (e.g. curtains beddings, etc), Pyjamas

* @ zalando glzZ e, A rovenenens
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Flame Retardants BEBRF

B Concern in textile and footwear industry

g7 A AT ML R 5T

- These flame retardants are suspected to be carcinogenic and
mutagenic SELEE 14 A0 58 A8 M 1 BH A

- They are bioaccumulative in the biological tissues and along the
food chain

XY AR AN B AW Z AR | YL i

B 7DHC MRSL Recommended limit for chemical supplier
commercial formulation

ZDHC MRSL L2 i 4 B2 R A P2 e B RR 1A

- Flame retardants: 250 mg/kg

1 eutsche Gesellscha " - @
» @ zalando gIZ il /. TOVRheinland
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Azo dyes (Aromatic Amines) {B8& (3 &FKR)

B What are Azo Dyes? {4 RBER?
- Dyestuffs which contain at least one azo bond (-N=N-) & £ /b—AMBEEEE (-N=N-) KI5l
« Contribute to 60% - 70% of the dyes used nowadays 5 | H §iifii FH 44K} 11160%-70%

B Concern in textile and footwear industry 2523 fik|E4T ML 1260k

* Azo dyes may undergo in vivo reductive cleavage to carcinogenic aromatic amine

TR ARHE TR R A ] BE 2 SRMA D9 BRI 07 B

O-@/TPe O @O e
2) . ] (3

(1)
*Azo dyes sAromatic
amines

e Only those produced aromatic amines which are listed/found to be carcinogenic or suspected
carcinogen are concerned!

ICE RS = A AT PRI R B N BUE R, B 7 B G R B ekl A 7 oS yE
51 .za[ando g|z S e ATUVRheimand@
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http://www.brain.net.pk/~gill/dyestuffs.jpg

Azo dyes (Aromatic Amines) & (FER)
B Main Routes of Human Exposure ARZ2BHEERZ

Dermal absorption, oral ingestion, inhalation

BEJRWH,  ET Ak, TR

Legislation / Requirement yERL/ER

Entry 43 of Annex XVII of REACH Regulation (EC) No 1907/2006
Limit: 30 mg/kg (each) (22 amines)

Recommend Test Material &3I4 K

B ZDHC MRSL Recommended limit for chemical supplier commercial
formulation

ZDHC MRSL b4 i B 7 A2 7= ic 77 ) BRAE
Azo Dye: 200mg/kg (each)

* ® zalando gizZ s 2\ TOVRcinland®
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Allergenic & Carcinogenic Disperse Dyes U U 7 B

e These dyes are suspected to cause allergenic and carcinogenic
reactions

I8 L PR I U B0 P L=

e Disperse dyes are used for dyeing synthetic fibers(e.g.
polyester,acetate,etc)

PO T B PR R AT R, IR S KBRS
B Test Material Categories Mk Fh

B Legislation / Requirement ¥EH/ZE R

Disperse Dyes DIN 54231 & 64 German BfR recommendation N.D (5mg/kg)

LFGB 82.02-10

* ® zalando giz .. 2\ TOVRcinland®
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Organotin Compounds B Hl#

B What are Organotin Compounds? {4 2&F P85 ?

B Compounds containing at least one tin-carbon bond %
T 2> - AL )

Tributyltin (TBT) * Antifouling paints $1i5%%}
Triphenyltin(TPhT) * Industrial agricultural biocides T MV 4k % B 7

* Antifungal action in textile treatment and
preservation 7t 43 2R i) b BN R A7 R B HLe1E

Dibutyltin (DBT) * Plastic Stabilizer, Catalytic agents for PU
Dioctyltin (DOT) Monobutyltin RFRER, RREE AT
(MBT) * Plastic additives # kN7

B Concern in textile industry S54RI
e Very toxic to marine and freshwater organisms
XTHEE AR K A BA R s B 23 1
e Damage liver & kidney system #5341 IE 2 48
e Disrupt biochemical process such as blood forming mechanism and enzyme system

BN AEARTE AR, 01 TR FR) TR AT 1) R il 2% 53¢

eutsche Gesellscha " - @
* @ zalando g | Z oo™ A TUVRheinland
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Organotin Compounds Bl
B Recommended Test Materials E{URE A48}

Y D)
Tributyltin (TBT)
Triphenyltin (TPhT)

Entries 20 of Regulation < 0.1 % by weight of tin

Tricyclohexyltin (TCyT) (EC) No 276-2010 amending (sum)
. . ISO 17353 Annex XVII of REACH
Trioctyltin (TOT) Regulation (EC) No
Dibutyltin (DBT) 1907/2006 < 0.1 % by weight of tin

< 0.1 % by weight of tin

Dioctyltin (DOT)

£ ZDHC MRSL Recommended limit for chemical supplier commercial formulation

ZDHC MRSLXb % i At DL R AR F=HC 5 IR FR B

DBT: 20mg/kg, other organotins: 5mg/kg (each)
% s TUVRheinland®
® zalando giz s, AN TUVRhein
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Perfluorinated Compound (PFC) £&A. &Y

B Applications M
e Anti-dirt treatment in garments and carpet A& A EE (75 Ab
e Resistance to water, mechanical loads and intense heat /K, HUHLHEE AP E iR {
e Anti-pollution agents in textile treatment baths 2743 i 4L H 15 1 (I PTi5 77 j |

e Finishing on furnishings to prevent paste and glue migration from wallpaper to lining
furniture  HA/EZCHR R IR, DLk S 77 B s AT 2 AN 2

B Where they can be found? ZESF B 0] DA% R IN?

e It is mostly found in functional wear and footwear
F2 BEAE Ty Re MR R AN 2R
e Requiring this coating for fashion consideration
BORUR R BA I RS
B Concern in textile and footwear industry ZE45 23 &I EAT Mk BRI e yE

e Bioaccumulate in the fatty tissue of living organisms 764 YIRS T AL A 4 BRUE
e Bioaccumulative & toxic to human as well as for the environment.

X NSSAIA L B AT L) A

eutsche Gesellscha " - @
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Chlorobenzenes / Chlorinated Organic Carrier (COC) SAFE ik ik

B What is Chlorinated Organic Carrier (COC)? {+4REARH VA2
| Usually found in synthetic fibres & % 75 & B2 4 bk & 3l
| Chlorinated aromatic structure 4475 & 4514

3 : 9
0Or 0O

\~—"/ @
Chlorobe <Chlorotol

nzene uene
B Application in Textile & Footwear Industry ZEZ5ZR A& 47\ i B

| Batch dyeing of synthetic fibres, particular polyester fibre, promote the absorption & diffusion of
disperse dyes into the fibre at relative low temperature (Dyeing color more consistent)

R gE, JCHERERL AR S O R, et IR BUR A IR E R AR 27 4E B RO ik

e
R A (EFEEA)
= m Concerns in Textile & Footwear 45 2R fIi#:47 L By
| Irritant/allergenic properties il 3 i /& i
| Carcinogenic Fj&4:
* @ zalando gizZ i /2. TOVRheinland®



Chlorophenol / Chlorinated Phenols (CPs) &KE;
B What are Chlorophenol / Chlorinated Phenols? f+4 & E/?

| Pentachlorophenol (PCP), Tetrachlorophenol (TeCP), Trichlorophenol (TriCP)
| Dichlorophenol (DICP), Monochlorophenol (MCP)

B Application in Textile & Footwear Industry

g3 3N AT MV K M A
| Wood preservative AHFB i 71l
| Preservative of fabric and leather 2341 F1 Jz 255 & 71
| Anti-fouling paint (e.g. paint of print on garment)
Pris ikl (Ban ks ENZE BT R ED
B Concerns in Textile & Footwear 254 M| EAT AV T

| Short term exposure lead to damage on central nervous system

R B i T B X 2 R ST 5 0

| Long term exposure result in damage in reproductive system, liver and kidney, and may also be

carcinogenic KMiZESIILAEEREA, Jﬁﬂf, ”XHEEI’JTJ P, TR IE ] Re A S0 1
8 ’za[ando g|z iy ATUVRheinland@'

aaaaaaaaaaa St (612) GmbH Precisely Right
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Short Chain Chloroparaffins (SCCP) 4% S 4t A 5

B What is short chained chlorinated paraffin? {4 R&E&EELAE?
e Synthetic n-alkanes with varying degrees of chlorination,

A R B A AN [F SAFRE 1) A e e
e With 10 — 13 carbon is defined as short chained
5 A7 10-134Mi SR 1 4 8 SOy 5%
B Why they are concerned in textile and garment industry?
N4 EATHEYT RN AT WA 5QTE: ?
e Highly toxic to aquatic organisms, *f/K444) B A ik
e Non-biodegradable , long-lasting in the environment A=A o] f&fig, FREEHEE A
e Accumulate in the tissues of organisms  fEAYIZHZH P EFA

B Application in textile and footwear industry 7EZ5 23 F18i &4\ i B2

e Plasticizers in plastics and additives in paints
FH T 3ER} 1) 38 28 57 A s n 74
e Fatliquors or bulking agents in leather 5z =0 g 75 A1 3E 7871

B ZDHC MRSL Recommended limit for chemical supplier commercial

formulation ZDHC MRSL S}k 22 5 A8 R 78 4= = B 5 B+ FRAEL:
50mg/kg

L
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Heavy metal — Lead E&JE - 4

B Whatis Lead? 4 RHS?
e A heavy metal which has been used in many applications

— M EAT 205 N

B Applications in textile and footwear industry

FE g7 JURI | EEAT ML I L

« Stabilizers / processing aids for PVC, other plastics and rubber,
metal items, leather PVC,

oA BERLFRRRR, 4 AN R A AR e 7o 1 B A
* Used as pigments (e.g. C.I. Pigment Red 104, C.I. Pigment
Yellow 34) F{E 4kl

« Used in glass / crystal to give higher refraction and reflection
FH T K s DAY B sy FR) 3 50 8 R0 s B 8
B Concerns in the market Ti¥gHIoRE
e Highly toxic and is bio-accumulative /575 4 F14:4) B A1
e Affect Central Nervous System s X #14 R 4t

L
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Heavy metal — Cadmium E&JE - 68
B Whatis Cadmium? {4887

1
v"

e Stabilizers and processing aids for plastics .
PP R 52 AR 0 T B & A @
B Applications in textile and footwear industry 7£457 2RI #E4T MV [ B ds
H
e Cadmium plating for metals items 4 &4 i 10 4% 4% ‘
IR, R, MBIMERR, Bk R AR
e Garment: Printing, coating and plastic accessories found in textiles only as
residues or impurities #
Hiee: FEGTZAMBIENTE, IRZ AR A A7 AN LA B YA Jofi . A7 7 ,—'
B Concerns in the market T E &£
B ZDHC MRSL Recommended limit for chemical supplier
commercial formulation
ZDHC MRSLH L A B i A2 7= e 75 B e IR E
Cd: 20mg/kg (50mg/kg for pigment)
* @ zalando giz b /2 TOVRheinland

e Used as stabilizer in foam, plastics, rubbers / silicone, pigments
e Chronic toxicity and bioaccumulative &4 25 4 1 4= 4 B2 FR P
Precisely Right.


http://images.google.com.hk/imgres?imgurl=http://www.scottlefton.com/images/Fullsize%20Images/necklace-3-fs.jpg&imgrefurl=http://www.scottlefton.com/necklace-fs.htm&h=432&w=599&sz=49&hl=zh-TW&start=8&tbnid=hgJhr0522vtwIM:&tbnh=97&tbnw=135&prev=/images?q=necklace&svnum=10&hl=zh-TW&lr=&sa=G

Heavy metal — Chromium E&JE - £
B What is Chromium? f4 24&?

e Chromium (l11) used in leather tanning =4/ & A+ 5 F i |
e Over 80% of leather is tanned by Cr(lIl) tanning agents (wet blue)

L 8090 [ B2 5K FH ) /2 & = 08 B il 7). CREVE 2D
e Cr(VI) is generated by oxidation of the unfixed Cr(lIl) tanning
agents on leather

FNPT AR A FH B B B R ] S P = A7 B A 1 R SR A T A
e Used on a large technical scale in garment. e.g. in dyestuff and

as finished agent 7F k2% bt IR, Bl ande ekl ih DL AE
LT

e Used in chrome plating, leather tanning, dyes and pigments, etc

| Tk, R, YekbR ik
B Concern in textile industry 43447k HI=RTE

e Chromium (VI) and certain Chromium (VI) compounds are known
carcinogens. 7SI AR LSS AL =B R B0
e Cr (VI) may also be corrosive to skin and can cause allergic reactions

\ FSUTHS TR e D o ol T e 51 i A o
» @ zalando giz s,
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Heavy metal — Nickel E4)8 - 4
m\Where can be found? ZEBFE AT Lk R I ?

| Used on a large technical scale in garment. e.g. in dyestuff and as finished agent for
making alloys with other metals

HHALE R HIES &

Used in manufacture of stainless steel, nickel-plating

M THEAEN, P u

. #'| Used in anti-corrosion plating for metals Q l
' 9

T4 B OO ©)

| Found in metal accessories : buttons, Zippers, Rivets

TEw &R 4140, hiBEANIAT AT K IR

BmConcern in Textile Industry ZiZ 47 LRI

| Sensitizing agent can trigger dermatitis owing to prolonged contact

AL, ST A R S Bk
A Affect central nervous system (over 200 mg/day)

MR R g0 (K F-200mg/ KD

fiir International
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Volatile Organic Compounds (VOC) &k MHEHALE Y

B What is VOC ? H4&VOC?
e QOrganic compounds having a corresponding volatility which can evaporate under room temperature or

particular condition of use. HARRIIERNE, RERELE IR T B Hr € 2544 T T LA AL &4
B Application in the textile and footwear industry 253 fl& 47\ 18 FH

e Often used as solvents in printing, dyeing and surface finishing processes.
W TERAE, Yo i A B FE 9 51
e Used as solvents in adhesives in textile accessories and footwear production

FEGTGA A R el A mh (50 ARk 5 mh P 1

B Source of VOCs from footwear E:28KVOCsHRKIR
e Textile and leather materials (mainly upper) 252351 7 3 (BB
e Plastic materials (upper, outsole, coating, finishing, etc.) ¥8RA B (BT, SME, REMIEHZ)
e Primers 5|%): acetone, MEK, ethyl acetate, IPA, etc.
o Adhesives fi &7
» PU-based%t T H & Jis: acetone, butanone, MEK, ethyl acetate, etc.
» Neoprene-based#& T T #5: hexane, cyclohexane, heptane, ketones, etc.
B ZDHC MRSL Recommended limit for chemical supplier commercial formulation

ZDHC MRSLXL 2 At N B A2 r2 B 7 IHEREFRIE. 50 mg/kg (benzene); Other VOCs: 500 mg/kg (each)
64 . Zalando gIZ Dautecha e l:(;mmw A TUVRheinland®
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PAHs ZHFHHFR

PAHs Polycyclic aromatic hydrocarbons %S HFEAEY

= Persistent organic compound “~ 5 # 7 il A AL &) f?“m .
= Bioaccumulative AJfEAEY) GY)8E E RN \/(\
= Naturally occurred H#R/=4: Naphthalene

CroHe

Over 100 different substance & —EH M £ 5K

Pure PAHs is colourless, white or pale yellowish green solid Zii# S Z T A BT 6, A, SikEst
(G RN N

Common sources FEERJE

o
= Coal tar from petroleum refining process A7 JHAH il F2 5% 4% i A i f”i‘ T
= Organic substances from incomplete burning of coal, oil, gas or tobacco A HWIIA5E Ak, /A 7~
= Presence in raw material to make rubber, plastics £77E T 15 B A1 5B iR 14 J5i 44 4} A“ETHi"B

= Present in BBQ's food & IAEAE T &) B

EC Regulation No. 1907/2006 Toy & Children articles:0.5mg.kg (Each of 8 PAHS);
annex XVII item no.50 Others: 1mg/kg (Each of 8 PAHS)

PAHSs ISO 16190

” ’ Zalando g I Z IfJusirrtw-:ensar elll‘r (:IZJ GmbH A TUVRheinIand@
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Glycols Z =%
m Common sources FERJE

- In apparel and footwear, glycols have a wide range of uses including as solvents for
finishing/cleaning, printing agents, and dissolving and diluting fats, oils and adhesives (e.q.,
in degreasing or cleaning operations).

FERBERTEESR Tl A, 2 BRI 2 A T 5 B i ERAEiaGR) LA R V8 a7 ARG RS
e (B AER TR B PEERETD

- Ethylene glycol is an important precursor to polyester fibers and resins

ERBRLTYERIM AR AL~ A T, 4 e — Fh B 2 1 R

B Test Material Categories AR PR HO

= S U, .

fiir International
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Activities ;55

Does your customer has its own MRSL? Please
compare ZDHC MRSL to find out the difference
between them.

THNEFUEEECHMRSLBERERK?
1IBA0ZDHC BIMRSLELE:, FHEIBNAR 2L,

e
r Internationale

Zusammenar beit (61Z) GmbH Precisely Right
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Tools to choose safe chemicals . [ i jt
BRSNS RHTIE AW <

1 ™ Deutsche Gesellscha Tl . ®
* ® zalando giz .. /. TOVRheiniand
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ZDHC Gateway

B
Gateway Contributors News Join Events Login

Chemical Module
Wastewater Module

Public Disclosure Portal

@ ZDHC About Programme Academy

Leading the textile, le:
footwear industries towards
zero discharge of hazardous

chemicals
-

The ZDHC Roadmap to Zero Programme takes a holistic approach to tackling the issue of
hazardous chemicals in the global textile, leather and footwear value chain. Learn more

69 l d sznltths sellschat
’ Za an 0 g Zusammenarhelt(ﬁlzj GmbH
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CHEMSEC - TOGLS CHEMSEC —-T &

. chemsec

MARKETPLACE

{,"chemsec

SIN LIST

{,"chemsec

SIN PRODUCERS

{,"chemsec

SINIMILARITY

borr

{,°chemsec

TEXTILE GUIDE

© @ zalando

Marketplace: Marketplace for alternatives to hazardous chemicals. f&f&FEAIET

SIN (Substitute it Now!) List: Global database of chemicals likely to be banned or restricted in

the near future. ATBEEVTHAHSELEE R BRI F e BkEUEE

SIN Producers List: Searchable database of companies that are producing or importing the

most hazardous chemicals in Europe and USA. B8 ZERGNFIZEES SO KR F RER
ZHANEIRIEURERE

SINimilarity: Compares if a substance is similar to a substance on the SIN List. — MRS5S

SIN Listtt 2 BRIz

SUBSPORT: Information on alternative substances and tools and guidance for substance

evaluation and substitution management. B XE YR T EESE NI FRIHMHFIEE
=]

Chemical Management Guide for Textiles: Guide to evaluate and prioritise your chemicals.

PRI R R OISR

g I Z fnﬂerullrsllcehrerlasf?sr?;llzchaﬂ A TU V R h ei n Ia n d ®
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Activity JEZS

= @ zalando

To make sure that your purchased chemicals are
compliant with your customer’s MRSL and your
finished shoes are compliant with your customer’s
RSL, what do you need to do?

AT HRRBELRINF RS EFIIMRSL, HEE
BB RERSEZFHIIRSL, EEEMHA?

Deutsche Gesellschaft
fur Internationale
Zusammenar beit (61Z) GmbH

TUVRheinland®
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Module 6: VOCs and air emission control

1B VOCSHIES 4

TUV Rheinland
March, 2019

1 Deutsche Gesellschaft éé TUVRheinland@
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Contents Hsx

Substitution of chemicals containing VOCs Sustainable Alternatives

Air Pollution VOCs
KESZA aERMEEYD SEEREETWHE RIVER BIE 4N =AW ES
= Pollution types and classification - Inggdggggn of VOCs = Critical Thinking ¥t B4 = VOCs control from source

EESYESISGvaES VOCs7rea : = Six Steps to Substitution Z{CHI/ B e

- g = Assessment model of VOCs risk
= Air Emission from footwear Industry AT

BT A S TSR VOCSNUEAT =

£XAT WIS = VOCs Treatment Technologies

VOCSsiREERIA

fir Internationale

ammenarbeit (G1Z) GmbH PreCiSB|y Right-

® zalando g A /A TOVRheinland®
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Learning objectives =] B#x:

1. To learn how to define VOCs substance FIJUaE X IEAEBT SR

2. To learn typical VOCs substance in footwear industry 7 fi#h#E T\l ch B BGIZE B SR
3. To gain knowledge of regulations on VOCs 7 #E &M EHER

4. To learn VOCs control technology and its treatment mechanism 7 fZVOCSIE#IFR AR EL R IE
5. To learn the procedures to do chemical substitution =3I FRECHER

Target Group BfrEt:

5% of participating factory workers may include: TJ 5%H9R TN EE:

1.High management: factory Board Chairman, Managing Director, General Manager B2: EHiK. ESE5. BR&5HE,;

2. Department Manager in Quality, EHS, R&D, Manufacturing, Purchasing, IT, HR, Sales, and Admin 2} &8 ([RE. EHS. k. &£~
X, IT. ANRR. HE, 1750

3. All staff in quality department, lab, and EHS department JRES8]. LI =EFIEHSZPIINMER T

4.Shift leaders in each manufacturing line, in chemical warehouse &4 774k, B FE RO EIT

5.All interested workers are welcomed FrE RS SHHIR T

6. Minimum10 people for each factory T E£/>10A

Length BY<:
3 Hours 3/)\BY

eutsche Gesellscha " - @
N ® zalando g | Z oo™ A TUVRheinland
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Training outcomes =1)I|pER

At the end of this training, the participants will be able to ...

F)EERG, BNZEe

= Identify typical VOC substance g5 1RBIEBIAGE KB L SR

= Find root cause if VOCs were detected SIRIGUZEHEREBTCEY, BEBHEIRARE

= Select and implement long-term and short-term control measures (in line with requirements of SDS and
regulations) JEFEMISCEIKHAFIFEHAZSIEE (RIS SDSHILAMEK)

= |dentify and prioritise chemicals in the factory’s chemical inventory for substitution

TRIFCSIE T WEEFTRNER, USSR

by A, /A TOVRheinland®
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Air Pollution KXKi5&4 \ —
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Air pollutant XS54

An air pollutant is a material in the air that can have adverse effects on humans and the ecosystem, which can be of

natural origin or man-made. K538 T ASSEE BRATIEHEA KR SHIF NG A = EB ER AL,

Fertilizer

Industry, Power Plants. Sewage Treatment

1 cutsche Gesellscha ¥ : ®
7 ’ zalando g I z Eifjrsir;rtw%;:ruh"e%lte(:lzf)tsmhu A TUVRhelnland
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Air pollutant XS54

Pollutants are classified as primary or secondary. Primary pollutants are usually produced from pollutant sources directly.
Secondary pollutants are not emitted directly. Rather, they form in the air when primary pollutants react or interact. ;54

D A—IRSHAIF IRSHA). — IR SFA R ERNSRIFHEHYS IR, XS RINERR—R SIS UFR

R BT RN S—IR SRR AL RSe 2 A ERIFTHY S 3.

Category Primary pollutant Secondary pollutant
el —IRiS A —IRISHHD

Sulfer-containing compounds SO,, H,S SO,, H,SO,, MSO,,
SRS

Nitrogen-containing compounds NO, NH, NO,, HNO;, MNO,
RS

Carbon oxides IS (LY CO, CO,

Hydrocarbon (Carbon Hydroxide C,~C:H, Aldehyde, Ketone, Peroxynitrate
compounds) (PAN)

BEHEY (REEHLEY) B, MR, SRIEHEEEEE
Halogen-containing compounds HF, HCI

BREUEY

Particulates B4 PM2.5, PM10

eutsche Gesellscha i H @
78 . Zalando g I Z Etrsil:w::::::b"e%lie(t:lzf)lGmbH A TUVRhelnland
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Pollutants Effects on human beings X3 A{AREIEZ00]

Pollutants 54
Sulphur dioxide

AR

Aldehydes

)i
Chlorine

5

Carbon dioxide

—E Ak

Carbon Monoxide (CO)
—R MK

Nitrogen Dioxide (NO2)
)

Particulate Matter (PM)
VALY

voC
aIER B

. ®zalando

Effects of human being X ABER
Irritates respiratory system and causes bronchitis

R 258, SHESCRE R

Irritates all parts of respiratory system

RUBAEEAMFIR R St

Causes lung irritation and also irritation in eyes

5 [EeAmERITEY, FOARESRYE

Deprives body cells of oxygen and cause unconsciousness by CO combining with hemoglobin
FIFHAEPHNES, —ASUKRSMIERSSIEREIRTER

Headaches, reduced mental alertness, heart attack, cardiovascular diseases, impaired fetal development, death.

SO, EOESERURE. OIVEE, DIERR. k) LAS. JET

Susceptibility to respiratory infections, irritation of the lung and respiratory symptoms (e.g., cough, chest pain,
difficulty breathing).

ZT IR, RUBAHER. WHRAPAEIN (N0, BofE. [PIRERE)

Eye irritation, asthma, bronchitis, lung damage, cancer, heavy metal poisoning, cardiovascular effects.

IRERRIAL. Eim, XSEX. MEkRie. BE. EERETs. LMEFR

Health effects include eye, nose, and throat irritation; headaches, loss of coordination, nausea; and damage to the
liver, kidney, and central nervous system, some are suspected or known to cause cancer in humans
ERINEER. 8. WRmRIE, B, XA, T, REME. SIRNPOMRERS, HoeSEEE
e

g | Z fir nternationale. /=. TUVRheinland®
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Pollutants Impact on Environment X3IERYSEZNH

« Greenhouse effect}R =N
- Particulate contaminationER4 55

* Increased UV radiation (Ozone Depletion)

FINERGIES (REEHRE)
« Acid rainBgRy

* Increased ground level ozone
concentration

WHRAKEIES

Increased levels of nitrogen oxides

RANYIHIREES

1 cutsche Gesellscha ¥ : ®
, B zalando gizZ i /A TOVRheinland
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Current Standards on Air Pollutant in Footwear Industry &5 EAIBE XS

Integrated emission standard of air pollutants — GB16297-1996

RSN EHEBARE — GB1629-1996

Emission Limits of Air Pollutants from Existing Pollution Sources IG5 ZRAS S ZAIHEIRE :
Maximum permissible

Number . emission concentration Concentration Limit of Fugitive Emission:
2= Pollutants ;5544 B SHHHFBGRE mg/m3 TR R R ERR{E mg/m?3
1 SO, &R 700 0.5
2 Nitrogen oxide &E XY 420 0.15
3 Particulate EA4) / /
Carbon black dust and dye dust
REA Fukld 22 Invisible to the naked eye PIARARI I
Glass wool dust, quartz dust, slag wool dust
WIStRL. ARmE. IR 80 2.0
Other Efth 150 5.0
4 Benzene X 17 0.5
5 Toluene EBAZX 60 3
6 Xylene —EK 90 1.5
7 Aniline Zf&E 25 0.5
8 Non-methane Hydrocarbon EER{ZEUZ 150 5.0

9
Deutsche G sellschaft
Zdalanao | Z i
Zusammenarhe t (BIZ) GmbH

SHERGE
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Current Standards on Air Pollutant in Footwear Industry #:28T\VINAE ASHERARE

Integrated emission standard of air pollutants — GB16297-1996

RSN EHEBARE — GB1629-1996

Emission Limits of Air Pollutants from New Pollution Sources F1i5Z& RS54 IHERPRIE :
Maximum permissible

Number emission concentration Concentration Limit of Fugitive Emission:
== Pollutants 554 = SHHEBGRE mg/m3 TR R EBR(E mg/m3
1 SO, &R 550 0.4
2 Nitrogen oxide &E X4 240 0.12
3 Particulate EAY) / /
Carbon black dust and dye dust
REBA, Fupld 18 Invisible to the naked eye FIARAR]
Glass wool dust, quartz dust, slag wool dust
I&ﬂ%ﬂ: /I\ EQ&*/\/I\ E}LIE* zIN 60 10
Other Efth 120 1.0
4 Benzene X 12 0.4
5 Toluene FAZX 40 2.4
6 Xylene —FK 70 1.2
7 Aniline ZKp&3E 20 0.4
8 Non-methane Hydrocarbon JEERG/EE 120 4.0

® zalando gIZ ... /A TOVRheinland®
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Current Standards on Air Pollutant in Footwear Industry #E2517MI/EH

Zhejiang Province - Emission standard of air pollutants for shoe-making industry — DB33

AmLE - SlE T KSSIYIARE — DB33

For new enterprises: XdFariEml:

Applicability Discharge limit (mg/m3) Monitoring position
Number @S Pollutant § . . ey~
i L BRI HEHOBR(E WsE
Particulate
1 | 30
E JUEY)
5 Beniene 1
i
3 Benzene series All enterprise 20
ERY Fra el Workshop or Facility
exhaust funnel ZE[BJe 4=
4 Odor Concentration 1000 REHES S
RERE
VOCs
5 g 80
ERMENY
6 Ammonia Enterprise referring to Ammonia 20
= wa el

BRSHRA

Existing Enterprises implement current standards before 2019.11.15. Afterwards, should implement according to above standard.

BlAEI20195F11 B 15HEHITIN TANE, H20195F11 7 15 HEH J:i’%ﬂr?ﬂ’ﬂﬁc—w FATHFBRIE.
. ®zalando glzZ e,
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Current Standards on Air Pollutant in Footwear Industry &

E I G

BRSHRA

Guangdong Province - Emission standard of volatile organic compounds for shoe-making industry

FIRE - ST R M AL S HEIRE — DB44/817-2010

For organized emission B4ELIHERL:

maximum acceptable emission maximum acceptable emission rate
concentration (mg/m?) (kg/h)
Pollutant j PR N =Ersan
ollutant ;53] B AVFHERORE B VFHERGRR
| time frame Il time frame | time frame Il time frame
Benzene 1 1 0.4 0.4
IS
Total of Toluene and
xylene 30 15 1.9 15
RERS5ZRESTT
Total VOCs
£4VOCs 80 40 3.4 2.6

For fugitive emission FoZBZEHE:

o ' 3
Pollutant ;5244 Acceptable emission concentration (mg/m”~)

RERE
Benzene & 0.1
Toluene BBZK 0.6
Xylene ZHZF 0.2
Total VOCs &\VOCs 2.0

Deutsche Gesellschaft
Z a al I 0 fiir Internationale
Zusammenar beit (61Z) GmbH

TUVRheinland®
Precisely Right.



Current Standards on Air Pollutant in Footwear Industry &

E I G

BRSHRA

Fujian Province - Comprehensive Emission Standard for Industrial Volatile Organic Compounds — Draft

@iEy - Tl eI KSIEARIEETIH R E

For organized emission B2E43HEK.

maximum acceptable emission rate

Number 48S  Pollutant {53/ R U HEBUERZRKg/h

15m 20m 30m 40m

1 Benzene & 3 0.3 0.7 1.8 3.2

2 Toluene EBZK 20 0.6 1.2 3.2 5.8

3 Xylene Z—FZK 40 0.6 1.2 3.2 5.8
Non-methane
Hydrocarbon

4 IERRRNE 100 1.8 3.6 9.6 17.4

For fugitive emission FoZBZHERL.

Acceptable emission concentration (mg/m?3)

Pollutant ;52247 R ERE
Benzene X 0.2
Toluene A7 1.2
Xylene —BXK 0.6
Non-methane Hydrocarbon 40
IERIRRNE '

Deutsche Gesellschaft
Z a al I 0 fiir Internationale
Zusammenar beit (61Z) GmbH
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Emission Standards for Air Pollutants in Leather Products and Shoes Industry - Draft

B2 =l EafilEE TV R SIS HMHRE - B0

For organized emission BZHZ3HER :

Number 4 Pollutant ;5224
=5
1 Particulate
R
5 BerEene
7~
3 Total of Benzene and xylene
XRS5 _BXAIT
4 1,2 - dichloroethane
11 2 - :%ZJ*;TE
5 TVOCs
RIERMSEEND
6 NMHC
IERIRRIR
® zalando

Manufacturing process

= Yl

Planing, grinding, polishing and
other processes

BlEE.

Adhesion, drying, painting, mixing,

B, fFELR

injection moulding and other
processes

MaE. HF

mim, JERL. X

F1F

giz

Deutsche Gesellschaft
fir Inter Hunal
Zusammenar beit (61Z) GmbH

Discharge limit (mg/m3)
HERBRIE

30

20

60

40

RTUMBERSHRE

Current Standards on Air Pollutant in Footwear Industry &£z

Monitoring position

EE

Workshop or Facility exhaust
funnel ZE[EIEAEFIRIERFS,
]

Exhaust cylinder for fitting
and drying process

e, HFIFAESE

TUVRheinland®
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Current Standards on Air Pollutant in Footwear Industry #25/T\INE XSHERE

Emission Standards for Air Pollutants in Leather Products and Shoes Industry - Draft

B2 =l EafiHlEE TV R SISHRMHIRE - B

Control requirements for fugitive emissions FoZBZ3HERBEEHIEK -

= Materials containing VOCs such as adhesives, treatment agents and cleaning agents for leather products and
shoemaking enterprises should be stored in sealed containers. Waste adhesives barrels or organic solvent barrels
should be sealed for storage before being handed over to recycling facilities fZ 26l fFAF0FIEEEN I IREST. KRR, &%
FIF2VOCs KRN BT EATesE . KRENRAIESENATIREER R IET MR, NETIEE,

= QOperating units such as fitting, drying, mixing, painting and injection moulding shall adopt closed gas collecting system
or local gas collecting system, and the VOCs generated in the process shall be imported into the exhaust gas collecting
system and/or treatment facilities through the closed exhaust system. The emission of air pollutants shall comply with
the requirements of organized emission Mh&. BT, AR, Fin, TRFEFRTNRAEANESRFENEPESR
%E’Jiﬁlz WiEERIVOCs KHZIHFSARZSNESKERSN () LEiRiE, EXSSHRIHMNAGFEEESRA
WE;

= Production process equipment, exhaust gas collection system and treatment equipment should run synchronously. If the
waste gas collection system or treatment equipment fails, the corresponding production process equipment shall be
stopped and put into operation together after the completion of the overhaul EFIE&% [ESWER GRS
NEIZIET, EAKERFEESSNIERESIRE, NELERGMNAIE~T 28T, FaEEaHtRRAGER;

. Zalando g I Z ?usirrtwr:enﬁztir elll‘r (:IZ) GmbH A TUVRheinIand@
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ACTIVITY j&&

~ ®zalando

What actions have you taken in your
facility so far to reduce your
environmental impact? Z2<{REEGT R
LA TR D INE SN ?

What worked well? LS5 4F?

What did not work so well? BRLSHIEALF?

TUVRheinland®
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Best Practices Air Emission [ESHE R iIF 3~/

Height of chimneys RS E:
Chimneys height should not be less than 30 meters and release the pollutants not in the vicinity of living

organism. YRESEARMAET 30K, AFMANSHRIIAMSEITENR,

Gravitational and inertial separator EEFIIE M EEEL

These are working on gravitational and inertial concepts of collecting, filtering etc. of the particulate matter.
For example settling chambers, dynamic separator and wet cyclones and multiple cyclones. (| A5 IKEE.

LS RRIRAYS | DRI S, PIANFEZE. &0 BestliEieX o BN S N eX o B,

Filters 13528
Woven or sintered metal beds of fibres, metal turning, fibrous mats and aggregate bed filter, paper filters
and fabric filters are used for the filtration of particulate matter like dust, lint and fumes. ZF#EJRZAE G SR

K. ERTFH|. FHERMERRTIERE. MLES[MWIL ISR TILIRRE. BAAAE SR

by A, /A TOVRheinland®
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=H

Options to Reduce Air Pollution j&/>Z=S52AY15EL

» Decreasing emissions of organic solvents by changing
to water-based products. BTt AHKEF R RIDE
WA IRIHER

 Using scrubbers to collect particulate matter. {5375 5%88
WS ATEY)

« Optimising boiler operations to reduce the emissions of
nitrous and sulphur oxides. {L{tEFEITLUR DS LIE
RADRRAYHERL

* Pre-screening chemicals using the material safety data
sheets to ensure that chemicals are not toxic. 1@%1‘3‘*4
RZEFRRIF it TImiE, ISR ERT

 Identifying sources of air pollution and quantlfymg
emissions. ETRSHIRHENWHEK

« Designing and manufacturing products that do not
produce toxic or hazardous air pollutants. iZiF0ENIEA

FEESEEENSIYINT @

* Avoiding fugitive air em|SS|ons from chemical spills
through improved work. BISEOHTE, BEARFimitR
IERHITCAR LIRS HER

B A TUVRheinland®
® zalando gizZ .., TUVRhein!




VOCs mliE& 8142 0\ . .
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Definition of VOCs Al{EA MBS HAIHITEN

» Volatile Organic Compounds, commonly referred to as VOCs, are abbreviations for the first letter of the three words
Volatile Organic Compounds. Total VOCs are sometimes represented by TVOC.
IERMENY, EEBVOCsER, BEEVolatile Organic Compounds="MI&— 1N =8BNREE, 2iEAMEYEtTEE
TVOCKZR,

» According to WHO definition, VOCs is a class of organic compounds with boiling point between 50 and 250 degree,
saturated vapor pressure over 133.32 Pa at room temperature, and existing in the air as vapor at room temperature
ZRRHR DARARNE N RES0°C-250°CHU Y, =R MEfRSERIT133.32Pa, EER NAZSEAFETE
= %

SHRI—EBHA.

» EPA defines it as any carbon-containing compound participating in atmospheric photochemistry except CO, CO,,
H,CO,, metal carbides, metal carbonates and ammonium carbonate
EEMSRIFBNENENZRRCO. CO,. H,CO; R, SRMEREMKERIZI, FASINASIEHFERMNAY
AT
SIEHD.

eutsche Gesellscha " - @
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Main sources of VOCs BJiE & MaH 4=

Building
materials
and
furniture
FESTL VPN
xE
Combustion
products of
coal and
natural gas mlfloor
WARRROR A =M
SHIAIG =
)
Smoke from
smoking,
cooking, etc
RME, =i
ERUNRSE

_ ® zalando

Main sources of VOCs

VOCs EZEFF

giz

Deutsche Gesellschaft
fur Internationale
Zusammenarbeit (61Z) GmbH

CERR

Outdoor
=9p

Industrial
Air
Emission

TIES

Automobile
exhaust

RS

Photo-
chemical
pollution

FHFEHR
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List of VOCs AI#E&BHHI—%

* Fossil fuels * Methyl Ethyl Ketone
akR (MEK) B
- Benzene 3 « Toluene, Acetone,
: Hexane
* Methylene chloride - N
sy 7. iR, Skt
«  Perchloroethylene 1,1,1-
LaNE Trichloroethane
: 1,1,1-=8 %5
* Methylene chloride
== * Methyl-lIso-Butyl

 Perchloroethylene Ketone (MIBK)
E-C V) ’ HERTEH

« Formaldehyde Hfig

» Tetrahydrofuran
U

* Cyclohexane

7 Neo

eutsche Gesellscha " - @
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Effect of VOCs B & B HHIRIE N0

Respiratory, allergic, or immune effects in infants or children are associated with
man-made VOCs and other indoor or outdoor air pollutants. Aj& VOCs f1E

RNZEIN=SISHRA e IMEE) L) LERNFIR RS, 981 LIRBERS,

Styrene and limonene, can react with nitrogen oxides or with ozone to produce
new oxidation products and secondary aerosols, which can cause sensory
irritation symptoms. Unspecified VOCs are creating smog. AOIEF TSGR BE
RANENR AN ERHRIENIFI B, AIEES IERGERIFIER. A "T
BAAY VOCs 1ERESE.

Some organics can cause cancer in animals; some are suspected or known to
cause cancer in humans EEEH YR aEIEAaIEE, FENHEMARESRSHSRE B
NEIEE,

Key signs or symptoms associated with exposure to VOCs include conjunctival
irritation, nose and throat discomfort, headache, allergic skin reaction, dyspnea,
declines in serum cholinesterase levels, nausea, vomiting, nose bleeding, fatigue,
dizziness.JEE{Et VOCs TRIKEIRGEIEMIERIE. SEMREAE. LB, K
BRRUEL. MR AEME. [MSIEEEEES/ K T, 0. X, REM. K=, k2.

® zalando iz s /A TOVRreiniand®
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Quiz /NI,

Do you know where emissions
of VOCs to air may occur in
your factory?

(FAE(RE LT WL S =&
4 VOCSiTH?

TUVRheinland®

4
eeeeeeeeeeeeeeeeeeee
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VOCs in footwear industry & 1EEH47

Process of shoes - making #$l#ET

Picking up raw
material from

warehouse&#}HHZE

o e |
ZJuz;'ﬁE

VOCs emission
FEAEVOCSS K

|

.| Forming

_ ® zalando

A 4

| RbERARE

Cutting S Stitching
T BHETE
Printing

22E])

|

VOCs emission
FELEVOCSSR

B
>

Packaging
BiEE=

Sole combination
BHEEERE

Deutsche Gesellschaft
fiir Internationale
Zusammenar beit (61Z) GmbH

VOCs emission
FEAEVOCSSER

TUVRheinland®
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VOCs in footwear industry 1A 4G4

Average concentration of VOCs in raw material in footwear industry $#£{T\ EiEt I VOCSY S 2
For reference only (R{EES*®)

: Range of VOCs Average concentration of VOCs

Number Raw material name concentration(%) (%)

1 Water-based adhesive 7K E555 <1% < 1%
2 PUR 66-90 83
3 EHR 50-85 73
4 AY 80-92 86.5
5 R 84-95 87.5

6 S]5% 0 0

7 Oil-based treatment agent jHHE4MEI 50-100 93
8 Water-based treatment agent 7K 4EAMES <2 <2
9 Oil-based hardener SHtRE(LF 65-99 80
10 Water-based hardener 7K |HRE{X3) 10-25 17

® zalando g | Z G /A TOVRheinland®
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VOCs in footwear industry 1A 4G4

Components of VOCs in raw material in footwear industry Flj&EE{T & VOCs[EAER A

For reference only (R{E&%)

Number Raw material name
RS [FABIA LB R
L b B, MR, HEER. B, PURR. KMR, B
1 Adhensive B3 Ry, AR
IR TER, PULKEES, TPRAMER, EVARMEF,
2 Treatment agent 425 ABSHMEF, AR, PVCARMIERI, UVAERFI,
IR TR
3 Cleaning agent ;&5 HEEH. KBk, X, 1T, EEF
4 Hardener B¢ SHRMERER. KRR
5 BEK BX., RF. ZSBkk. KIBK

® zalando glzZ e,

(LN
FREFRCH.

PIBRE. T ER.
THe. B

7K. TBf.

NI

SR BE.
Fi

. BRF

Main components

E::33% )

T, ZBRZBE. ZFRTER. IRCks.
JERFAME, RER_FER. IECks

INCH, JBROEE. JBRFER. ZBR
k. RERCKH

Chi. =82k, —SF k. A,

RESREE. —SFkk. 2RI R’

) A S 17

TUVRheinland®
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Assessment model of VOCSs risk
VOCsX|f&1E T H

100 Precisely Right.
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Model Explanation

Question: if the proportions remain the same,
how likely can it happen that the substances
Asumption: the proportions of will exceed the Iegal work Safety limits after

the chemicals remain the same evaporation?
during evaporation

TVOC in the factory: the value is always the
highest value measured in the factory

Considered: TVOC value in
_ the chemical mixture
Detected chemicals which are
. listed in Chinese Work Safety
Standard

Calculation: Percentage of chemical in the
mixture has been applied to the highest
detected TVOC in the breathing air

C substance in the mixture
C TVOC in the mixture

C substance Chinese working standard

® zalando giz s, /A TOVRheinland®

Precisely Right.

- MAX TVOC,;,
- 100% = Risk Factor
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Worst top 10 chemicals

250

200

150

100

50

= Risk factor

Risk factor

\\

Sample Sample Sample Sample Sample Sample Sample Sample Sample Sample
1 2 3 4 5 6 7 8 9 10

197 84 74 64 50 50 50 48 46 44

Deutsche Gesellschaft
Z a al I 0 fur Internationale
102 Zusammenarbeit (61Z) GmbH

Risk factor: calculated factor which
shows, how high the level of restricted
substance can raise compared to the
limit value which is defined in Chinese

work safety standard.

Red line: 100%, shows the limit value of

a critical substance

C:lel\rlr:c Factory name Critical substance

1 Factory 11 Benzene

2 Factory 3 Toluene

3 Factory 3 Toluene

4 Factory 4 Xylene

5 Factory 3 Toluene

6 Factory 10 Toluene

7 Factory 10 Cyclohexanone
8 Factory 10 Toluene

9 Factory 10 N,N-Dimethylformamide
10 Factory 11 Ethyl Acetate

TUVRheinland®
Precisely Right.




Examples — Factory 3

90.00
80.00 Safety rating
70.00 .
o0 Chemical B
50.00 Chemical A
40.00 Chemical D
30.00 .
Chemical C

10.00 \\
0.00 1 2 3 4 5 6 7 8 9 10 11
- 28.60 6.03 0.38 0.19 0.19 0.07 0.01
——p_ 13.68 2.41 2.05 1.22 0.45 0.24 0.09 0.05 0.04 0.01

C 73.58 6.81 1.41 0.46 0.01 0.01 0.01 0.01 0.01
—=D 50.07 6.31 2.46 2.32 1.42 0.55 0.37 0.29 0.12 0.02 0.01

E 83.51 1.31 1.21 0.76 0.71 0.54 0.22 0.19 0.02

® zalando | Z i /A TOVRheinland®
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VOCs treatment technologies
VOCs; T /N

{7 Dot Gomatshat A TUVRheinland®
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Activity &=

Which technology is your facility using now to
control VOCs? What is advantage and
disadvantage of this technology? {/REY L) I1EFE

FABBAMH AIEHIVOC? IZARB T ANIRR?

1 eutsche Gesellscha i H @
105 ’ zalando g I Z Etrsil:w::::::bne%lie(shlzf)lGmbH A TUVRhelnland
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VOCs treatment technologies VOCs;SIERI A

Adsorption-Catalytic Combustion D R4E- (RS %

Principle [RIE:
Low concentration VOCs exhaust gas is converted into high concentration VOCs exhaust gas after adsorption and

desorption by adsorber, and then discharged to environment after treatment by catalytic combustion device. Thermal
energy generated can be recovered and utilized. It can be used to treat VOCs exhaust gas with high air volume and low

concentration.
(BEREVOCSESE R MIsRM-IR G NEREVOCSES, BEEMNFEEENIEGIAREER, FEreea BRI,
o AAFAEANE. KRERVOCSES.

l\
i
[
-
]
)
=
B
.
=
[ ]

2
Pl
-
3
]
-
]
El
=
]

iir nternatiu
Zusammenarbei (612) ombH Precisely Right
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VOCs treatment technologies VOCs;RIER AN

Low-temperature plasma method {[iREFEFANE

Principle JFIE:

Low-temperature plasma method is to obtain low-temperature plasma by high-voltage discharge, which produces a large
number of active particles such as high-energy electrons, ions and free radicals, which can interact with various HC
pollutants and convert them into harmless or low-harmful substances such as CO, and H,O, so that the exhaust gas can
be purified.

RESFEFRZEEEEENRE, REMEFE AR, IF-EXESERETF. BFNEEESFEENFISSMHCTIIA
e, %1t /9CO,HIH, OsE?E:JZ{EEELT@F R, NMEESEEIFL.

K, R,
il HESEN
)
2
LU DDBDY N (R
HRRC ‘ |
® zalando [ Z e /A TOVRheinland®
g Zusammenarbei it (61Z) GmbH Precisely Right.



VOCs treatment technologies VOCs;RIER AN
Photocatalytic oxidation Y¢EWEIE

Principle JRIE:

Photocatalytic oxidation mainly uses vacuum ultraviolet light produced by artificial ultraviolet lamp to activate photocatalytic
materials and oxidize VOCs adsorbed on the surface of catalysts.

39 Hi¥
AR a) K o
Y o = .8
2 35 l’ it O3
XA Mo .
P B o O
<5 Ahm%

i Dsutsche Gesellschaft A TUVRheinland®
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VOCs treatment technologies VOCs;RIEHI /AN

Adsorption DBt

Adsorption is a method of enriching gaseous pollutants onto adsorbents by using the selective adsorption characteristics of
adsorbents (such as activated carbon, activated carbon fibers, molecular sieves, etc.). It is suitable for the purification of
low concentration organic waste gas.

IRBTEEF AR (AEER. EERAE. DFHS) WRSPHFEDERERMINTR, BR&STY)EL2IRMIF
LFIREHTREERTE, ERTRARES HIF SHIEL.

b3 A
PN

[ \ l
. o P S -
e 4 A e 24 08 24 e \VAVAV/ 3

" 4 ' 2 3 53
P _T t 1 1 ’p-l + 1 — |
lii‘{. [ { Mq‘ls‘uizr - —
1 CROPBHE R T E R RN
B A TUVRheinland®
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VOCs treatment technologies VOCs;31E

AN

Comparison of VOCs treatment technologies VOCs; ST ALV

For reference only (R{E&%)

Adsorption-Catalytic

Photocatalytic oxidation

ey Combustion el sy SR Adsorption DRt
= DR MR- AU A IR & e ’
Primary cost
TBNRA (57T) 30-60 50-60 30-50 30-50
Annual operation cost
ST (5T) 10-15 25-35 15-25 80-100
Treatment
efficiency(%) more than 95% 50-90% 50-95% 50-90%
CIPPSSESVES
1. It is necessary to
1. Applicable for organic 1. Affected by pollutant replace adsorbent in time,
waste gas with low composition, the otherwise the treatment
Problems:- concentfation angl high air 1. Treatmen_t effici\ency; treatment ef_ficienc_}i_ efficiency will be reduced.
ﬁ?;EEl’\][:UEi volume IERTHEIRE AN, fluctuates widely. JAIEER fluctuates widely. S5 ?ﬁ%&ﬁﬁ%ﬁ”&[‘ﬁﬁﬂ, =
= ENETES I NEIEE LN YIRKD SN, TRIERER  TRTERERIEE,
2. There are some 2. Possible secondary EEREEEA 2. Hazardous Waste is
potential safety hazards. VOCs pollution exists.FJ8g 2. Catalyst may generated by Adsorptionlfz
FE—TELERE. FERTR, deactivate &I B KIE M fEr- AR,
® zalando giZ i TUVRneinland®
Zusamme"arhe” 812) BmbH Precisely Right.



Substitution of chemicals containing VOCs < { : ] b
BRFEREEINIERIEN Al N\

® zalando gizZ s, /A TOVRheinland®
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Critical Thinking and Problem Solving (¥4 B 4EFN R DIT

« Critical thinking is the objective analysis of facts to form a judgment

AR R BT EERIBIR S tRATZ R B

* Itis aimed at achieving the best possible outcome in any situation. It must
involve gathering and evaluating information from as many different sources as

possible
Eﬁj??_ETE@%?R‘F%B%‘EEEU%ﬂ‘ﬁ‘éﬂgéﬁi, KM D TR B R AIgES R

* Itis based on the analysis of facts rather than opinions.

BFHUSEELMAEN SIS

» Facts are information that is usually not debateable.

FELRITAFERIEE

« Opinions are subjective, value judgements based on isolated items (e.g. own
experience, history) and can be debateable.
MEEEMAY. EFZIN (PN ARNER. HE) B EHE, B8
AT,

® zalando giz s, /2. TOVRheinland
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Critical Thinking and Problem Solving ¥4 B 4RO R R o) 2R
Benefits of Critical Thinking ¥4 B 4ERVIFLL

A

e

« It helps with effective communication and problem-solving abilities

A MEER R RIS

: s
FL
?
.
5%
- - t'
o <
.2
5 S
e

e

« It helps to reflect in one's own beliefs. Provides the tools for the process of
self-evaluation

BUTRMBEMEZ REHITEERHEIIR

LA 1 T

o I 3

W
TS "~ &

« It helps to evaluate new ideas, selecting the best ones and modifying them if ‘ A
necessary

HENHEFEE. EBRERE. CEHTIEN

« It promotes the ability to deal with changes quickly and effectively

R RIEMA M RYIZEIRIEE

1 cutsche Besellscha 1 . ®
® zalando giZ s, /. TOVRheiniand
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Critical Thinking and Problem Solving #t#1t B4EFNfRR )R

How To Apply Critical Thinking 20{a] 5z PRttt B 4

TUVRheinland®
Precisely Right.
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Critical Thinking and Problem Solving $t#14 B4EFIARR TR
Critical Thinking Methodologies t#It4EB4ERVG A

- 5Why's AMNAHA
« Fishbone Diagram B EBEZx

« SWOT Analysis SWOT%#Hr
« Decision Tree 15
« Cost Benefit Analysis FAEDHT

« MAIC Methodology MAIC J5}%

r
Deutsche Gesellschaft
Zdalanao | Z it
aaaaaaaaa helt (G1Z) GmbH
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Finding the Root Cause — 5 Whys S¥iRiR: BN TA

2R : :

= IEPE Sppllene @i ol on g Action: Clean the oll
= :

c IR Y ASHad| SHES '

£ I floorZE[B]RY Rt R 55h: Bkl

Q

%) Machine is leaking oil

BRIy Action: Fix the generator
HERIsIE 38 (SRR
Gasket (sealing)

deteriorated Action: Replace the gasket
() BERIA 1780 FERE

Bou)r?f]h;(:{%eap Q%Sket Action: Change purchasing policy
= f78: BRI

Evaluation of purchase
manager on short term Action: Change evaluation policy
cost- Savmgsﬁé)ﬂ\ﬁ f@?&ﬂ: for purchasing manager

Standardised preventive measures

= 178h: FRWEIESZHEBER

@

55 Costs are too high Action_: Reduce unnecessary

i AL Y\La_ste in all prpc%sse\s‘ .
= 178): ERE R RIERY

- BHRE A rovananiond
.Zalando gIZfUS;”; mmmmm e ;I'rgm\{eﬁi:{i:aland



Finding the Root Cause — Fishbone SRR B8 85EZF*R

Cause [EH Effect {EH

Major category Major category Major category
FEDE FEDE FEDE

Primary ca

Problem
[B] 7R

_—

Major category Major category Major category

FEDR FEDE FEDR

Deutsche Gesellschaft
za al I O fur Internationale
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Evaluating Alternatives - SWOT Analysis FRE{LIERE — SWOTHHT

A basic, analytical framework that assesses what a ‘solution® can and cannot do, for factors both internal (the
strengths and weaknesses), as well as external (the potential opportunities and threats).

— B ERRETHIESES I — R RE R A TR T, WEBRER (UBMER) LIRIMNBEER (BENSMXR)

Strengths it Weaknesses §§83

We have specialized staff to know how to set up, operate and maintain a The set-up of a photovoltaic plant will require high investment and we do
photovoltaic plant . not have budget for new investments until 2019 .

HAVEETIARTHRUNMAE, BF. “EPIRRR, SRR REEARERR, M2019F/FE(1IREMIREME

i V-
Opportunities & Threats K&

The government subsidies photovoltaic plants.
We can enhance our reputation as environmentally friendly company. geographical area.

BRI SRR LA B B MY, BABBXAOSIRSME (BRE) STsEAaITLl
LIRS ATRMERIFEE

Weather conditions (sunny days) might be unpredictable in our

® zalando [ Z s /A TOVRheinland®
118 Zusammenarbeit (61Z) GmbH
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Evaluating Alternatives — Decision Tree FHEOHT — RN

« Graphical representation of possible solutions to a decision based on certain conditions. Bf#FRIA B8R T ELETF
—EFFRIRER

» Allows you to approach the problem in a structured and systematic way to arrive at a logical conclusion.
SMRAIARYGIN, A= EMR R SRS A RIA RIS ELSIC

* Represents a documented record of the inputs that were available, the way you performed your evaluation and the
reasons for the final decision.

REMARN— IR, SRATIHGIE AR RERE

I - A TUVRheinland®

Deutsche Gesellschaft
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Evaluating Alternatives — Cost Benefit AnalysisiFFEE T — FAE=Z DT

« Quick and simple technique that you can use for
non-critical financial decisions.

BEFE TR SRR SRAYIRIEF B R AR Cost B4 Benefit 3§an

« Straightforward tool for deciding whether to
pursue a project. Management

RREEDHITEANTRRA T ITER

Maintenance

costs 2&;%5122,_;
* You can include financial and intangible items into Implementation

your analysis. o costs Hf5 R
EnTr P ERERNEELTERER o #
Initial investment
IELESES productivityrzge

* Where decisions are mission-critical, or large
sums of money are involved, this approach lacks

complexity. i i o
MRRERBESEHTRARERE, XFERDH
SEZRME

1 Deutsche Gesellschaft T VRh H I @
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AY

Six Steps to Substitution Z{ LAY/ PR

Step 1 — Define the Problem 1R3! [a]&X

\
A, |

A

» Describe hazards and useful properties of these chemicals.

HIRXEALF Y E A0S FRYMERE
» Ask your suppliers and/or use reliable sources to check hazards.

RN EFEEREERRIR, THRESYT
» Describe the function of the substance and the operational parameters

(pH, temperature, etc), quantity, equipment.

HIAYIRRITIRERIR(FEEL (pHE. BES) . HE. RE

T A A TUVRheinland®
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Six Steps to Substitution Z{CHY7 TR

Step 2 — Set Substitution Criteria Ex7ZXIRE

iy j@a\f&'ﬂe

» Set criteria to eliminate alternatives that are not safer or not safe
enough.
R AAN T ERA BT ERIZMEAIN

Deutsche Gesellschaft
Z a a n 0 fiir Internationale
122 Zusammenar beit (61Z) GmbH
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Six Steps to Substitution Z{CHY7 ST

Step 3 — Search for Alternatives S &R

« Search within your own company. fEAERZES X

» Search on internet, ask authorities, professional associations, NGOs, trade
unions.
EEBRN ESHK, SREEER]. Blits. FEHER. BN

» Look for alternatives already tested and implemented this may Iower the
innovation costs and risks. #FELMAFNERTHIE M, FTREMFEEF
Bl AFOXI ———

* You may also ask your Supplier for safer alternatives. But first, search within
your own company. tB A SN EELZ RN M. Bt EAaNES
&

Deutsche Ges ll chaft
zalando | Z it
’ Zusammenarbei ‘r(GIZJBth
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Six Steps to Substitution Z{CHY7 TR

Step 4 — Access and Compare Alternatives FEFIEVRE R

5

|

Tl i '7_:.. N. =7 AL - = . /—— S
» Assess all alternatives with the same method/tool for comparability.
ARG A TERHErEEm, #HITHR
» Analyse costs (can you afford it?) and the cost/benefit.
ARA (SIBERNS? ) Aot
« Select the alternative which are safer, feasible and fit with the nature
and dimension of your problem.

EEELZE. ITHES ERREEEN M

e

1 eutsche Gesellschaf ¥ 1 G
.. ® zalando gizZ .. /2 TOVRheinlana
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Six Steps to Substitution Z{CHY7 TR

Step 5 — Conduct Pilot Experiment #4790z

- Pre-evaluate risks. FTi{HXEE

« Test substitution on a smaller, pilot scale. f£—3%/)\, SEIG ARSI ES
i

- Plan the technological and organisational changes needed. 1T XIFFEEAYSA
MZETEZAL

» Assess substitution as regards to functional performance, impact on
workers, environment or consumers. BIEMHEERI. WL A, HENEEE
SR EE

» Pay attention to possible shift of risks and the necessary control measures.
FiERBERIX B AERE A N B AT HIFETE

- Consult employees.&Zi@&R T

Ll
Deutsche Gesellschaft
Z a an 0 fir Internationale
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Six Steps to Substitution Z{CHY7 TR

Step 6 — Implement and Improve ${7F0X%0H

Think what other measures would be needed when implementing
substitution at full capacity. 7B T TFEREMES, ERESEEH
(=i

Update your supply chain and inform your downstream users.
STt g, BRI NEERE

Collect extended feedback from workers and clients. £ T AFIZFH
[ iZRRiR

Identify points to improve. 1R BIXGH =

Promote your achievements. ¥l Fr5HI%

Deutsche Gesellschaf i i @
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Sustainable Alternatives AIHERERAE. I

127

® zalando giz s, /A TOVRheinland®
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Sustainable Alternatives BJ3FE IS HE

VOCs control from sources jJR3L3z4]

> Choose the LEAST hazardous chemical suitable for use £ & 5 & /N Ak 27 5

» Strictly control chemical’s use from pre-treatment to post-treatment
AT Ae 35 1] fi Ak 3 P A i A0 5 o S

> Obtain the most updated SDS for every chemical  FREUE:Fh k27 5 ISDS

» Obtain an assessment and approval from environment, health and safety (EHS) personnel
SR HUEHS PP ATt v

» Ask for a RSL/MRSL Confirmation or Guarantee Letter
BORSEHERSL/MRSLAT A 14 7 B Bl AR UE

» Check the labels for all chemical containers (packages) comply with the legal requirements
R A A7 i B AR IR A AT 1 SR ER — 2

[ = Deutsche Gessltzchan A TUVRheinland®
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Activity JEZS

Combined with the contents of the previous chapters,
please summarize the methods to substitute or reduce
VOCs in products and exhaust gases.
ZERHETFEADS, BREHENSE R E~m
JRSHFVOCsEERITIE,

- Deutsche Gessllschait TUVRheinIand@'
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Measures for VOCs substitution and VOCSs reduction

RSB ETE

= The substitution of solvent-based adhesives

A BRI ROEHMY

= Process change — Injection moulding may be used instead of gluing sole parts, which can avoid the need
for adhesive together

TEEE- A B AR, XHAS SRS

= Improving the handling of solvent and adhesives, upgrading equipment and changes to adhesive
application techniques

BSOHEATIFIASFIAEEE, SOHIReE, BEEREHINARA

by A, /A TOVRheinland®
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Measures for VOCs substitution and VOCs reduction

R EN SIS AT

Objectives Btx Description ﬁ’ﬁii

VOC-free systems
FoVOCSE St

VOC-reduced system
T/DVOCsSES

Process Improvements

AEEUH

Abatement Technologies

R

® zalando
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Water-based adhesives 7K

Hot melt adhesives FWARL

Solvent-free printing Foia37EDFI

Water-based coating and finishing 7K {455 EF0ETE
Use of low solvent finishing pastes {EFR1K/a57Z2 185

Improved material handling and good housekeeping

BEYIFCEERFNASEE
Adhesive-free sole assembly FTorhIREKAES
Adsorption IR

VOC destruction VOCHZIRA

gl y A, A TUVRheinland®
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Module 7: Chemicals in Shoes Materials

RRTC: =ESRHETREm

TUV Rheinland
March 2019
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® zalando g | Z s A Prgisely RZ'Q_a”d




CONTENTS
B3R

Man-made Leather Aj&&

Chemical Application in Man-made Leather Industry

HEMEATLREFRINA

Leather &

Chemical Application in Leather Industry

WEREREITIAIN A

Fabric E#}
Chemical Application in Textile Industry

HWFmEHRITIRIN A
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Learning objectives =] B

1. To have a comprehensive understanding of the major shoe material are produced XFF4E=HEEHM B LEN TR

2. To learn about which chemicals are used in the shoe material manufacturing process 7 & shEdf2 P ERIMCE 6
3. To learn hazardous chemical's source from shoes material aspect MEM S H 7RG FREIKIR

4. To introduce the advancement of the water-based PU technology MME/K BB ARHE

Target Group BirEsE:

5% of participating factory workers may include: TJ 5%fR TEIE:

1.High management: factory Board Chairman, Managing Director, General Manager B2: £&{K. 55535, R&E,;

2. Department Manager in Quality, EHS, R&D, Manufacturing, Purchasing, IT, HR, Sales, and Admin ZB| )21 (RE. EHS. k. &5~
XM, 1T, ADRR. B8, 17K)

3. All staff in quality department, lab, and EHS department JRE38]. LR =EFIEHSZPINER T

4.Shift leaders in each manufacturing line, in chemical warehouse B4 7%. B MERBENIT

5.All interested workers are welcomed FrE RS SEHIR T

6. Minimum 10 people for each factory &3 L] £/>10A

Length: B9{<

3 Hours 3/\f7

® zalando [ Z s /A TOVRheinland®
134 Zusammenar beit (61Z) GmbH

Precisely Right.



Training outcomes =15

At the end of this training, the participants will be able to ...
2IERE, BROZEET

Describe the general manufacturing process of the natural leather, synthetic leather, and textile

HIAKRAFR, GEIHRRII—RFIETZS

Have a basic understand about chemicals used in shoe's material manufacturing process

NEMHEIETERINCEREEARN TR

|dentify some root cause of the hazardous chemicals

R F mA—ERANRE

Understand the development of water-based PU materials

TR BRI AR

. Zalando g i Z ?usirrtwr:enﬁztir elll‘r (:IZ;tGth A TUVRheinIand@
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Chemical Application in Man-made Leather Industry

EEEATLETRIN

eutsche Gesellscha " - @
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(0

Development History of Man-made Leather A T HEHIARES

1921 1931 1956 1963 1980s

Nitrocellulose Ordinary PVC PVC Scraping - Ultrafine fiber
lacquer cloth - Artificial Leather -~ ___artificial leather PU synthetic leather o\ evic leather
ECAHERE PVCEBALE  REEPVCAEE REBSRE R °

Deutsche Gesellschaf i i @
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Artificial and Synthetic Leather A it #5145 4

Artificial leather is a kind of plastic product which looks and feels like leather. The Artificial leather is usually
made from non-woven fabrics and coated with synthetic resins and various plastics, while the synthetic
leather is made from non-woven fabrics and coated with synthetic resins.

NERER—MIN. FRUUREHAINEEERNEN G M. BELUSWAKRE, REBaIER SHERIR
mnslek; SRENZUTFRYIARE, RBSRRESIRK.

In China, We traditionally consider that
EERE, MIERLE:

Artificial leather made from PVC resin and traditional fabric as base is PVC artificial leather.

APVCIIEAIERL EREAREMETHIAIERNAPVCAERE (BRAESR) |

Artificial leather made from PU resin and traditional fabric as base is called PU artificial leather.

APURIRE AR, (EREMNIREMETNAIERIRAPUANESR (BFRPUR) ;

Synthetic leather made from PU resin and non-woven fabric as base is PU synthetic leather.

APUMBESEHmARMHINANERRAPUSEE (BFREMER) .

1 Doutsche Gesellschalt A TUVRhelnland@
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Artificial and Synthetic Leather A it #5145 4

At present, it is customary to distinguish artificial leather according to the types of surface resin:

BHal, AMNINRREENISAIFSEE A TEMUAX S

Artificial leather coated with polyvinyl chloride (PVC) resin is called PVC artificial leather
BURSZK (PVC) WREFIREEFRIATLEIRAPVCAER (BIRAIER) |

= Artificial leather coated with polyurethane (PU) resin is called PU synthetic leather

BLRREE (PU) WEENRERNALRMEPUSHE (BIREHE) |

= Artificial leather with PVC resin as its base and PU resin as its surface is called semi-PU

BLAPVCIEAIRE, PURIBENERERIATEFRMEFPU;

= Ultrafine fiber synthetic leather: Non-woven fabrics with three-dimensional network structure, which are made from
superfine fibers by carding, needling or spunlace, form leather imitation products under wet polyurethane soaking,
weight reduction, grinding, dyeing and finishing.
BMTESHE . KFRATHEEIRE. FHRIBVKRIFINES=4ENBEMNTHT, BRIAETDEZR. BE. BR.
PR E T 2R Z BB EraR.
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Microstructure of leather and Man-made leather ,
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PU Synthetic Leather PU& A E:

Polyurethane BR&Ex

Definition of Polyurethane BREFESHIEN

It is a polymer containing duplicate carbamate (-NHCOO-) in the main chain formed by the step-by-step polymerization of
di (or more) isocyanates with di (or more) monoalcohols,

RIELMMAIRIEEFREE., BEH_ (8%) REBRES_ (812) tBEBREdZERERNERNER FEEESRaER
Bifis (-NHCOO-) HIBZ&Y,

CH; I’rH- H'::'Y\LJ/\[/EJH
r’l\l-—h-::r o ' o

o 0=C=N" > = N=C=0 HO
o LR
oL TI I NCO MDI 0
7k LELE |
(T CH; — MO0 OH
111 [1*) HO OCH3
OH
by Ao /A TOVRheinland®
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PU Synthetic Leather PU& A E:

Polyurethane BR&Ex

TDI: High vapor pressure, volatility and toxicity; serious yellowing of products
ZEEKR, ZiFER, X, ERNFIRETHE™E
MDI: Low vapor pressure, less pollution to the environment, but also belongs to "yellow isocyanate", and the yellowing is
larger than TDI
ZAER, WIRRSIV)N, BEETERERESEREE, BCTDIRIEREEX
HDI: High vapor pressure, high toxicity, strong tear-inducing effect, commonly used after modification
ZEES, X, FENAMEREAR, —REUMEER
IPDI: Yellowing resistance, aging resistance, heat resistance, good elasticity and high price

MR, WEW. MR, BERE. NS

NCD ﬂ‘ OCN H
HOFN | h—|||lw{‘}ﬁ OCN—CHa—I—C+ CH)e—NCO
l . Fs
i, fi —N-+ CHy—NCO
M/L o0 0 ll
(HC)g—NCO
HDI=&4# HDI 85— %
® zalando [ Z s /A TOVRheinland®
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PU Synthetic Leather PUR k=

Polyurethane ER&E5

Due to the variety of monomers and controllable reaction conditions, polyurethane can be synthesized with various
properties and structures. It can be used to manufacture coatings, plastics, rubber, fibers, foam plastics and adhesives,
etc.

BT EARREENRARTS, RNEGEE, aTLAGSSMEREMEaEn-m, TRTHIERS. 2. BRI, F4.
IIARBRFIFE S RIS SR

7 /
///// / /// Had —  EEESHS +5044FE  The types of soft segment and

\ / IIII/ hard segment affect the degree of

hardness and strength of materials

\\\\\ \ RIS IR AR
\ —son—  SEEAEE KIS R RS

gl y AT A TUVRheinland®
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PU Synthetic Leather Manufacturing Process PUS R4 - 138

Dry process %

Dry-process: a kind of multi-layer complex composed of multi-layer film and cloth obtained by drying solvent
PU solution. HEAPUGEEEAFIEPUBSRETREEINZ BEIRSEME ST —iZ EEGIX.

SRS — figtz=a — B—ifHaEE — B
Q%D — BIHAE — SI5FHEe (AR «— F—i2E

l

FDFEES (BE) — kS — FTHEE — $=08

1

I =y Deutsche Geselscha (] i ®
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PU Synthetic Leather Manufacturing Process PUS BELFEIFE

Dry process Fi%

o)

O
.o L
&

9
— =-S5

o
&
i

'I'ﬁ! ! w = o 4 i JO)
71 83 [ 1003 | [oOH" @"Q_.«? ¢ e

HEREARSH
I—MRAGER YL 22— R8N 3RS Ak S - 61016 HIR 7.11.17.09 (P SH
S—H WA oW HE 2—-RAEEH B—E=iRE 14—REEE 1IS—E SR 1SR set
—MYHCBY., DR —EFHNEDHE A R —[WWE

- Deutsche Gesellschaft | 1 ®
’ Zalando g I z fusilrrtwmen;rhelt (61Z) GmbH A I-:)I:.gl,elRyr?:heg;rﬂland
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PU Synthetic Leather Manufacturing Process PUS R4 - 138

Dry process %

» Coating slurry in dry method is mainly composed of resin, solvent, colorant and additives.

FEREREEEZHMAE. BHl. FEFFANFIINASRSHA.

> Selection of solvent ;&3AJ1%EF
Solvent is usually composed of two kinds of solvent (solvent 1: solvent 2 = 3:1) .

Solvent 1: —_FFEREILZ DMFa

Solvent 2: Acetone, ethyl acetate, methyl ethyl ketone, methyl acetate, methyl acetal, toluene, etc

AR, BeERZER. HOHE. BeERFER. FR4aEE. HARE

1 eutsche Gesellscha " - @
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PU Synthetic Leather Manufacturing Process PUSREAE1TFE

Dry process %

Example of slurry receipt of surface layer ZREFXK B2 -
Slurry receipt of surface layer FTREWREELH

MRFEZR FRE/Mn MREYER
SIRENIE (SEE30%) 100 RS
FR 0~8 F ik
S 0~3 REmEE
i il 0.2~1.5 i
=54 0~25 Fp=hil
" FRERE % DMFa 60~100 S|

4
Deutsche Gesellschaft
Z a al I 0 fur Internationale
Zusammenarbeit (61Z) GmbH
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PU Synthetic Leather Manufacturing Process PUSREAE1TFE

Dry process %

Example of slurry receipt of top layer EIEFFEECHE47 -

Slurry receipt of top Slurry HEREHHETH

R

MFIETR FE/p
SRENAE 0~50
HRENAE 50~100
(RIRERAS 0~50

=54 5~30
—REREZ DMFa 35~80
R 15~60

148
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PU Synthetic Leather Manufacturing Process PUSREAE1TFE

Dry process %

Example of slurry receipt of bottom layer [KEHRFECHE
Slurry receipt of bottom Slurry [EE3REIELH

MEFETR &5 MEEER
e 100 PR AR5
—RERREE DMFa 0~100 |
B 2B 20~30 Al
FRX 0~10 a5l
(B 0~6 (B
AZERF 0~14 AZERF

4
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PU Synthetic Leather Manufacturing Process PUS R4 - 138

Wet-process j&Ei&

» Solvent-based polyurethane slurry is usually used to coat or impregnate the base cloth, and then enters the “H,O-DMF”
coagulation bath to make the polyurethane coagulate and form a coating or filler with microporous structure

—ARABEAEIESERAEERA, RMEEMKRARERRED, REHAH,0-DMFEES, (ERAETIXEE T
BEMILEHRTRESIRTTIR

» Wet process can be divided into wet impregnation and wet coating. But in most cases, they are used in combination

A LZR NBERFLEERER AN BRERSHERT, ERMOEGRERER.

» A base cloth impregnated with polyurethane or coated with polyurethane microporous coatings is called a bass (semi-

finished product). /R T%%EE&%’E?&%@EH}L%EE’\J%?Eﬁf\?ﬂJl_l\,ﬁﬁ (Hhkam)

» Base can become polyurethane synthetic leather only after dry veneering or surface printing, embossing and grinding

etc. WHFRSFEME, BESIIREER. EE. BRFLIZE, FeENARAEESHKE.

® zalando gizZ i A TOVRneinlana®
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Manufacturing method of PU synthetic leather PUS R EE 4

Wet process Wk Single coating(wet): PU base manufacturing process flow chart
BB ERAENEE~TZNiE
X PURH
A6 — iz — B R — ]
e — EF — 7Kise +~— ]
1RE] — SHY — Base (/&if)

1 Deutsche Gesellschait A TUVRhelnland@
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Manufacturing method of PU synthetic leather PUS R EE 4

Wet process Wk Soaking(wet): PU base manufacturing process flow chart
PiaRaiENHE~TZiNE
PUSRH x
mitn — Tz — &LE — Kis
Y — 2ED — MFER — EF

l

Base (Jii%E)

1 Deutsche Gesellschait A TUVRhelnland@
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Manufacturing method of PU synthetic leather PU& B4

Tay b7

Wet process Wk Soaking and coating(wet): PU base manufacturing process flow chart
B NRERANEEETIZNiE
PUZRH PLiAA
A6 — iz — B R — ]
e — EF — 7Kise +~— ]
1RE] — SHY — Base (/&if)

L
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Manufacturing method of PU synthetic leather PUS R EE 4

Wet process ;&%

. G B
a2 =) w l
} a— 8 ]
__.._.U%@ b}/‘
S
2 |
AL -

C -«
Sy

® zalando B giz s, /2. TOVRheinland®
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Manufacturing method of PU synthetic leather PUS R4

Raw material for PU Synthetic leather PU in wet process ;ZAPUS R #L

155

Base cloth Eff: Woven fabric for artificial leather, Non-woven fabric for synthetic leather
Resin $fg: PU
Lignin powder ZKJ&ifa: Using a certain amount of wood powder can not only reduce the cost of products,

but also play a skeleton role in the solidification process {El—EE8IKREN, BEEEMHE=RkA, NBEE
BEENT PR BRI ER

Anionic surfactant JBEFZFREEMEEF: It mainly accelerates the exchange rate of DMF and water and
iImproves the solidification rate. At the same time, the cell is compacted Anionic surfactants can form

spherical cell structure. EEFREIMADMFS/KRIAIRRE, REZSEERENIER. BV, Eefla=d. B
BRI TR 8F LS.

Non ionic surfactant IEEFFRELEME: Because of its hydrophobicity, it can postpone the solidification
speed of the surface, so it can make the internal DMF exchange with water more quickly and fully. Non

ionic surfactants can form acicular pore structure. B FEBFH/KME, vIHERFTERGEIRE, EUILEI{EREE
HIDMFESKERE DR, IFEFREHIER T ERFHARSEFLE

DMFa —FRERFEERZ : Work as solvent {EJ97a5
® zalando giz s /2. TOVRneinlana”
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Manufacturing method of PU synthetic leather PUS R4

Wet process ;&%

Basic receipt of impregnating slurry ;B &S mac R HIEAREL T -

REIBTR HHEBE/ 0 (RERDE)

M AR BRI S 100
DMFa 150~400
IS FEEEE T 0.5~1.5
BEE R AT 0~1.5
B8 (Rets) 0~10
==zl 0~3

4
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Manufacturing method of PU synthetic leather PUG kR4

ErE A

Wet process ;&%

Basic receipt of coating slurry ;EiAREREIINEARE S

[REIBTR MBS/ %((REDE)

Rl (ABR5) 100
DMF(;&7) 35~150
PR FEEEE T 0.5~2.5
IEE B EE T 0.5~1.5
=Nk 0.1~0.5
sl 0.5~1.0

RS 0~60

=Ei4 0~15

4
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Manufacturing method of PU synthetic leather PUS R4

Wet process ;&%

N

Basic receipt of impregnating and coating slurry i&i& SR ERRE AR5

[REIEFR Rk iR =R EIEC

RUBENAE (BBRF) 100 100
DMFa &%) 400~800 40~120
PR EA T 0~1.5 0.5~2.5
FEFEEE TS 0.5~1.5 0.5~1.5
N=pab] 0~0.5 0.1~0.5
el - 0.5~1.0
VS - 15~40

B 0~15 0~15

L
Deutsche Gesellschaft
Za al I 0 fur Internationale
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Water-based PU Synthetic Leather KBRS BES FE

> Water—based polyurethane is polyurethane with water as dispersing medium

IKERBEER LK EN DB T RAIR & ER

» The core of water-based polyurethane synthetic leather is the introduction of hydrophilic groups

IR BB S AR OEFKERRISIN

» The properties of water-based polyurethane mainly depend on the composition of hard and soft segments
and the types of ions

IR S BRI REE E BUR T AR ERHY R RS FHIFRSE

> Advantage {fLr:
Environment friendly TR {E

> Disadvantage fifra:
Poor water resistance and high cost fif7K$ZE. AS
Film forming time is longer than solvent-based PU pRATEILE AFIELP UK

. Zalando g i Z ?usirrtwr:enﬁztir elll‘r (:IZ;tGth A TUVRheinIand@
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Water-based PU Synthetic Leather 7K R RS A=

Water-based PU Slurry receipt of surface layer TE/KIERSBERFEH

MEHER FE. RHE9ER
MR S ES 70 AR

REEER S 30 it

KR 12~18 ; zabd|

BRI 0~3 RERENRERR
it 0.5~1 VAT e G
FRl 0~0.5 AT RERIF R

Water-based PU Slurry receipt of top layer EIBKERRATSIRETTS

MREETR BE. MREER
PR 100 PR
KB 12~18 =gzl
et 0.5~1 VATPRE

160
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Ultrafine fiber synthetic leather #B4H£F4E

» Formed by embedding one polymer in a very fine form
(island phase) in another polymer (marine phase).
Because the dispersed fibers are island-like in the cross-
section of the fibers and the continuous matrix is sea-like,
they are called Marine-island fibers. F-—FhER SRS |
() B8 ES—REY (BE) 2PEmal. EoEl
HRAETEBETESIENE, MESHEERENHBH . o N ; —
R, B SITR B B4, 2 S Sy AT AT FEBFRRE

» The island components of marine-island fibers are
generally polyester (PET) or polyamide (PA); the sea
components can be polyethylene (PE), polyamide (PA or
PAG6), polypropylene (PP), polyvinyl alcohol (PVA),
polystyrene (PS), acrylate copolymer or modified
polyester, etc. BB ENDE D —R zéﬁ% SR BR(PET)E(ERER
sz(PA) , BHIZRS \_JL,LE'E“ZJE(PEX SRR R% (PAELPAGG).

ERAM(PP). leﬁE;(PVA) ZIKZJl%(PS)L‘,L&W%E"&EE
,i@r"é%‘lz%zr FE<F,

D t h G u cha - - @
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Manufacturing method of Ultrafine fiber synthetic leather $B4ALF4ES EEFZ T %

Marine-Island method: Ultrafine fiber synthetic leather manufacturing process flow chart

Bk BRFESRENETSRES

45
~ thtk —  EOeRER — 2

gy

il

AR — TIF — s — BEEIKiTE
FREENNT — BT HES RE
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Negative effects of Man-made Leather on Environment A T & 3JIMERIEH

Solvent-based resins are used in traditional manufacturing processes of man-made leather, synthetic leather and super-
fibre leather wastes for dry-wet surface-making, wet filling, bonding and finishing. The volatilization of organic solvents in
slurries is the main source of environmental pollution.

EEFRNANEER, aRIBAREFHIET ZHIERENENE, BT HEAER. BXER. 5. EEERS, 2
R ETETREARRNE SR EERL.

» Synthetic leather industry: Because of the single solvent component (mainly DMF), most organic solvents can be
recovered by distillation column with a recovery rate of about 90%, which has little impact on the environment. However,
the solvent component is complex (including DMF, toluene, acetone, formaldehyde, acetate) in the process of dry-
process bass manufacturing and finishing, which has strong volatility and solvent is very difficult to recover.

AET: BENEHEEIRER, BTEHESBRE— (EEADMF) , Ao BIIETIEIIEEERIAIA, Bl
E9ONLA, 50“% B (BEPENIENEREEn AT ES G2 (SDMF. B, AE. PR, Z5BE
X) |, FERMRE, BRIEMEEE,

» The main pollution in the production line of superfine fibre synthetic leather is the high concentration alkali or toluene
wastewater produced in the reduction process. Especially alkali reduction wastewater, which contains a large number of
ethylene glycol organic compounds produced by hydrolysis of polyester fibers and sodium terephthalate in the form of
sodium salt under alkaline conditions. The COD value of this wastewater is over 20 000 mg/L.

BAIAUES PR S LR SREBR I BE T FERSRERIEFRREK, TEEMRERK, RRSEAEiReKE
ERRIZC — BB MR FLAREFSEERNN AR RN, XME/KFICODIERIX20000mg/LLLE,

Deutsche G u cha - - @
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Activity yE&/]

Which chemical residual could be present in
finished PU Synthetic Leather?

FERRPUR R A R S R R

. Zalando | Z oo A TUVRheinland®
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Chemical’s Application in Leather Industry

M AR B = Al A g N

® zalando giz s /2. TOVRneiniand”

Precisely Right.



Leather 7

Leather manufacturing process R0 TiTiE

>

166

From a raw leather with fur to a leather that meets the requirements of use, it must undergo three major sections,
namely, preparation section, tanning section and finishing section (from raw leather to leather, this qualitative change is
achieved in tanning section). \—3KTEER, HIEMMAEEAZEXNE, MELT="ATER, ENESTIER. B&H TR
BIETRAEEER, X—RIOTWEEES LTRSS,

The task of the preparation section is to remove all the fur on the skin, the contaminants attached to the skin and the
subcutaneous tissues that are not needed in leather making, so that the raw leather can meet the requirements of
suitable tanning /& TERAVESEICK FNE, RSN GIEMATEMNIBLN MHEA, RAER, FERKEE
BEEHIEK,

Preparatory section is the basis of leather making, which has a great relationship with the quality of finished leather. If
the preparation section is not handled properly, it is difficult to find a remedy in the later process. Therefore, we must
attach great importance to the strict control of each process operation in the preparation section. /& T EREHISEAVEM,
RRERENREXRRA, MREESIERGERS, LI IR EERERNGRINE. Blt, WasEER, MigEdliE
FIRNB—BTFEFE.

1 Deutsche Gesellschaft T VRheinl @
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Leather 7

Leather manufacturing process - Preparatory section FZEINTISE-EZ TR

Peeling: Peeling the skin off an animal. Iz : B MEIIIAR_ERI TR

Antisepsis: Prevent decay during transportation or preservation. Such as salting and so on.

Bof% . fFEEkeiRFERER LB, WRARREE

Immersion: Remove sediment, feces, blood and preservatives from the skin; dissolve soluble proteins such as albumin
and globulin in the skin; restore the microstructures and sufficiency of the raw skin to the state of fresh skin, making it
suitable for the subsequent processing procedures.

=K BRER ERURD. FEE. MBAILEHIEFSY), BERTIREELR. NEEH. KEH, FEMRERHMEH

MRS EAERSRBERRS, EEETFIUES TRINT

i

Degreasing: The process of removing grease from skin by mechanical and degreasing agents is called degreasing.
Most of the grease can be removed by alkaline leaching and enzymatic softening, and the quality of the finished leather
will not be affected by degreasing. However, skins containing more fat, such as pigskin and sheep skin, must be

degreased.

BiiRE: fEARHVIRANRR BT HE R i BE PR A BN AZ A MRAE. FERh 2 EAZRIFEAREILRH. B T el PRE KSR iH
, —RAERIE LA RRE. EXNSEMZHIRMRIER. BFERFVRHI TSR,

Meat removal: Remove unwanted fat and appendages. Meat removal is done manually or mechanically.
ER: FEAFERREIOAIMR, SFIEMER
Deutsche Gesellscha ] i ®
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Leather 7

Leather manufacturing process - Preparatory section FZEINTISE-EZ TR

= Lime soaking: Lime and other additives are used to loosen and loosen the hair, remove fat and appendages, and
"expand" the raw skin to prepare for tanning

=R (ERAREER, (EF05. 81, BREBIREARS, UREER K, HEHEES

= Hair removal: removal of hair from the skin, such as lime, sodlum sulfide, or enzyme + salt activator or inhibitor (soaking
Is one of the methods of hair removal)

BRE: MR EBREE, W: Ak, minSaERe+HREEREIHER (RRERENGEZ)
= Deashing: neutralizing alkali in lime-soaking skin. After alkali expansion treatment, raw skin has a high PH value and

contains Ca, Na and other cations in the skin. Fiber gap is filled with various ions and water molecules, and the skin is
stiff and expandable, which is not suitable for later processing. Therefore, it is necessary to dealkali.

Btk SPAIRIRESRRYE, SEEAKGCER, ERAPHERS, KASHBCa. NaSFZHHEF, FHERSEWSHE MK
PDFRE, REEERK. FMETRIFINLI, Rt Thim

= Softening: Softening and whitening the skin, such as trypsin, protease, etc.
. (ERFR. 51, WRRE. SRS
» Soaking: Fermentation softening or acidification to give raw skin a suitable tanning acidity

B RN, R RE AR
. Zalando g I Z If:.usirrtw-:enﬁar elll‘r (:IZ) GmbH A TUVRheinIand@
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Leather 7

Leather manufacturing process - Tanning section FZE N1 Ti972-&4 T E;

» Prepared raw skins are suitable for any tanning method, such as
vegetable tanning or chrome tanning or alum tanning or oil
tanning or aldehyde tanning.

EEIFRVER, TTCRWMISE, IMEYIEAERERAEBRNE A
BRI AR B R A S R B RE ERY

> Principle of leather tanning FZ=&HIAYRIE :

Through a series of processes and some chemicals, a series of
changes of proteins in animal skin were made and collagen was
denatured. Tanned leather is soft, firm, wear-resistant and not easy
to spoil.

BE—FRYTZE, FARA-EUFHR, EERRIVERRK
E—FHNT, ERIFREAREZEEEIT, FHlERIEFRIFIX.
FE, NME. AE5Z2EWER,

[ = Deutsche Gessltzchan A TUVRheinland®
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Leather 7

Leather manufacturing process — Finishing section fZEEIN TIIFfE- I8 T ES

The task of finishing section is to make leather possess the required physical-mechanical and external properties 22182 T Eg

HESS BB B R ERIWIE- YRR MR,

The finishing process varies greatly for different kinds of leather. The general process is as follows:ZI8 T 33 A= GaFHEY
FRRETMARKR, KB LIFOT:

Cut or peel evenly: to make the thickness uniform El&e ) : FEEHS

Washing: Removing excess chromium salts or neutralized salts 7Kj%: PREZRAVIEER T FFORIEESE

Neutralization: adjusting pH value ##1: FETPHE

Dyeing: Give leather the color it needs . IXFHEAEIE

Emulsion oil: use a way of oil to make leather soft or feel good. ZLi&NNH: RA—FMINREY G i A(ER E 323K Ek FRUF
Flattening: Eliminate wrinkles and excess moisture & : jHRFENFNREZRIKD

Dry &

Painting or polishing: improving the appearance of leather jRimEk L3¢ : SEERIIMNR

Smoothing or ironing or embossing: polishing is done by pressure; ironing is done on a hydraulic press to smooth the
leather; embossing is done on a press to produce various patterns. FJF¢EE e E®: FICERENENS, BYEEER
R ERY, 5568, EeREEwtl LE, EHSMUEFRY

. Zalando g I Z If:.usirrtw-:enﬁar elll‘r (:IZ) GmbH A TUVRheinIand@
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Activity yET/]

171 Precisely Right.
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Chemical Application in Apparel and Textile Industry
Pl R 27 2R S Tk A g b

® zalando giz s /A TOVRneinland®
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Question: How the cotton becomes an apparel products
o) MR EAE AR IR AR P i Y ?

1) Sewing ZE%£ 6) Weave 1843 11) Sliver f85%

2) Washing K%t 7) Seeds Cotton ¥7#812) Gray Fabric 1A%
3) Cutting #& 8) Fabric 34 13) Final product Y%ag
4) Yarn b 9) Dyeing & 14) Printing E07E

5) Lint Kt 10) Carding #7122 15) Twist $3%%

4
eeeeeeeeeeeeeeeeeeee
Z a an 0 fiir Internationale
Zusammenarbeit (61Z) GmbH
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16) Scutching ;&%
17) Spinning Z5%}
18) Finishing &8
19) Knitting 143
20) Ginning &L7%

TUVRheinland®
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Chemical’s Application in Apparel and Textile Industry

5 i AE R R 7 23 b A B B

How to understand the apparel and textile industry?
EREHE AR A g 2T ?

3 main factors: textile material, textile chemicals, textile manufacturing process;
= RKEZR: i8R, 9i2URl, 932300 T fE,

Textile Material: providing manufacturing base; i34 8l: $ LA R
Textile Chemical: achieve color and other functions: 25234k Rl SZIHLEEE AN SZEL 2 Fh Th RS i IR k)

Textile Manufacturing Process: The technology that apply textile chemical on the textile material.
i LR K AR T i 6 B T

1 Deutsche Gesellschaft T VRheinl @
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Cotton and Cotton Field #4145 H

¢ -~ COTTON
°. Gors - K ' AFRICA

0 Chemicals component : Fertilizer and biocide

O AR ALK 2
® zalando glzZ e,
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Ginning #L.1¢

0 Remove the cotton shell, and seeds, break up the cotton boll, and compress.

Q E£8, Bk, ITHL S48, 20N B

®» zalando [ Z s /A TOVRheinland®
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Opening and scutching J1E#

R T e
o ¥

, 3 = o4 1
B Bai i .
x ; ;’:’f,_#tk;—= jh)gy‘m baidu.com

0 Opening cotton: release the compressed cotton to cotton flocks;
TEH: R 5 B R AR AR A BN AR BB R, DAANE A R4 E A AR 147
O Scutching: Furtherly remove the impurities, and useless short fibers;
JEAE: IERRIEN B RH A0t R A E YT R R4
O Fixing: Fix the cotton fibers in different length together to make sure the steady quality of the cotton sliver.

VAR AR B iR SR AR BEAT 70 0 110 2 ST HBYR AT, DURIRR 20 ot 5 A E

[ = Deutsche Gessltzchan A TUVRheinland®
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Carding Fi#t

O Carding, removing the impurity, fixing, and slivering are totally physical process.
P, BRas, RS, Mok, AR ey g,

® zalando gizZ i A TOVReintand®
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Spinning and Twisting 74>

Q Spanning means from sliver to thinner yarn; 220 3= Z 45 12 MR AL 20 25 ;
O Twisting means from yarn to thicker thread; &2 H &% 2 R 2P 285 1 F DAG hn 2k i) s i ;
O Twist and Spinning is almost a pure physical process; $&42), &AM H 2.

. zalando g | y A, A TUVRheinland®
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Knitting and Weaving 4. 421541

| lfl|)'|.':il l

iy

O Question: What's the difference between Knitting and Weaving? [0 fl: 4F 2R A 4 X 5] ?
O Chemicals component Knitting oil and sizing agent. 4.2 5 N A 4 F 24l A1 R A0 2 k)

® zalando gizZ i A TOVRneinlana®
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Dyeing-Pretreatment e f-Fij AL

O The purpose of pretreatment is removing the impurities, and prepare for the dyeing; i &b 2 i) 3= 2 H 1)
X (REA4ER) , DU By o FoAth 7 1 i 2%

Q singeing, desizing, sourcing, Bleaching, mercerizing, fluorescent whitening %¢&, B, &%, EH,
2296, WG H;

Q acid, alkali, salt, desizing agent, bleaching agent, and fluorescent whitening agent. XA RN, 1B
A, EEEF, O .

® zalando giz mes.. /2. TOVRneinlanc
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Singeing K+

The purpose of singeing is to remove the small villus on the surface of the fabric. The existing of the villus
can cause problems like uneven dyeing, hazy outline, and fuzz ball.

BeEARAN T LRSS BT BN AR NS T, FEBERAAES T, GetOAY, EIIER R,
LS B BREE f A ] 7L

Usually, gaseous flame singing method was used, and should use a high temperature and fast speed. In
this way it can allow only the villus was burned rather than the fabric.

— R AR K, mIRRRE TR, SO SE R, AN

Wz 7px IR 36

< ] R |
e W R LIEREEHL

i T LIRLE S

i Deutsche Gesellschatt A TUVRheinland®
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Desizing B3¢

The purpose of desizing process is to remove the sizing agent from the fiber. The sizing agents are often
starch (modified starch), polyving akohol (PVA), polyacrylic acid (PA), and hydroxymethyl cellulose (CMC).
Sometimes the sizing agent may include some organic auxiliary, which might be a source of the
hazardous substance. The desizing agent’s selection should based on the sizing agents used on the gray
fabric.

IR H B2 LRGN T InsRe i ML 2 FIRfS —EREL, B WWHREDy, e (MukiE
¥, ROKEE (PVA) , EAKR (PA) , PINERELYER (CMC) ; KBS HH AL
s A WL RAFAE G F 0T a] Be kU, F3 AR IR EC 7 H 1e 3 M AR HE R Ao K L E o

The sizing agents are mainly: caustic soda, starch amylase; and oxidizing agent. Some time organic
auxiliary also used in the desizing process.

BTN EEEE, Behk, el AL, DU S AL .

The desizing process can be continues or non continuous, but the trend is continues.
B A DL ek TR R EARELL TR IR, (HS gL sUR KT\ K R H

[ = Deutsche Gessltzchan A TUVRheinland®
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Sourcing agent & Zx

The purpose of the sourcing process is to remove the natural impurity in the cotton fiber. Apart from cellulose,
semi-sellulose, pection, waxiness, cotton seed shell, and natural colorant need to be removed.

AR H B)7E BRRAEN TR AR RO B2, KTV, WiE BRRITA R 4R AR, AR eT4E

The sourcing agents are mainly alkali and enzyme, while other assistant sourcing agents are surfactant,
sodium silicate, sodium sulfite.

RS EIS, B AR, RN T ZN 2 A g, BN, SREVETER, R, AR, 5F

Question:
What's the difference between desizing and sourcing process?
AR AN B2 A A MR L8 e [R] 22 Ak 2

® zalando gIZ .. /2. TOVAneinlang
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Mercerization 225

An special manufacturing process for cotton, ramie, and viscose fiber:

—APEFXIRG, BR, REOARET 4RI I L LR

By using the tension inside of the fabric, caustic can make the fiber molecule swelling, which will bring the

fabric glossiness on the surface: 222K IHIPER T, FIRBIARA —ElRE ~, ERaF4EEK, M
MG, w, FIRA4eRmCEREN—RTF.

CFOHE RN AT
BN T
R

- .t

D e

%
5
£

4 . . ,
®» zalando [ Z s /A TOVRheinland®
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Fluorescent brightening Y63 (5

After bleaching, Fluorescent brightening is a process in order to achieve better white and bright degree.

BEE, NTERY ERSEREP AR, MEFER—M L.

Fluorescent brightening agent can absorb UV-light (ultraviolet light) and emit blue-violet light, so it is
regarded as a fluorescent brightening dye or a white dye.

YOI T RER SO SR A G T R S 5RO, nT LR Moot dert, s tadert.

The difference between fluorescent brightening agent and bleaching agent is that the bleaching agent’s
function is breaking the conjugated double bond structure on the fabric to achieve no color effect, but
fluorescent agent is by its own characteristics, and will not break the fabric structure.

OCH A S EE AR XOBRIE T, B R R A LR IA BT ORI FoSE B B A%y
AL, AR EAT L YELE Y

1 Doutsche Gesellschalt A TUVRhelnland@
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Alkali peeling TRjRE
Alkali peeling is a special pre-treatment process for polyester fabric. In the high temperature and high concentration
caustic soda solution, the molecular structure of the polyester will be broken down, the weight will be reduced, the

fibre diameter will be getting thinner, and the surface of the fiber will be ponded. All these changes, can give the
fabric a silk like glooming and softer touch feeling, and it also improves the hygroscopicity and breathability

BRI A2 IR R 2 AT AR — PR IR T A T2, A0 e il AR B R A B 22 3, Tk 22 R T b %1 )i Pl A2 e
AYEERARM, RETERITE, MRV RAINE2Z —RIDEEE, NP, Jf H 2T R AR <

The alkali peeling agent are mainly caustic soda, potassium hydroxide, sodium carbonate, and the caustic soda is
the most frequently used chemical.

B AR EEON A A, A, RIS, (LU AN G 2

The auxiliary can help to promote the alkali peeling section, main auxiliary are quaternary ammonium salt cationic
surfactants, cationic polymers.

TAh, IO (A e AR R R A, B S R B SR R R, B TR AR
B 5 A N ARBEAT B ARG, AR BRORAIAEAE, 38 5053 v BT St () 7K R S b

® zalando giz s /2. TOVAneinlang
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Dyeing-Dyeing and printing 44t F 4L 5 E17E

dDyeing: allow the fabric and the dye stuff bond together; 4] H )&l AW Mgkl 45 47— s

dChemicals application: dye stuffs, leveling agent, dye-fixing agent, dispersing agent 4t.2& 5N . #284

Deutsche Gessllschalt A TUVRheinIand@'
188 ' Zalando g I Z quslarrlwmen;rhei!r (61Z) GmbH Precisely nght



Dyeing-Finishing 4+ - j5 % #

]

— I
=

- L T

- ey
» _/‘* 2l :.._':’20_“(_- -

o &
DR e+ it L o L, SO

QFinishing: to achieve some specific functions; ¥ 1 H )& 46 E T, DL SEHL YR F L Th g
dChemical application: Antistatic agent, anti-bacteria agent, water proof agent, flame retardant, softening agent,
soaping agent, coating treatment. b H: B, BimAl, B, BEHEAR], RPGH, BT, BIESE

® zalando [ Z s /A TOVRheinland®
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Cutting, sewing and washing 553k, 4-4%, /K It

TR

Ry

-

Q BYR, et bag i B R, 7J</5‘ﬁIaﬁﬁ;</a/5‘ﬁ?fUHﬁﬁ%'ﬁ

Cutting and sewing are almost pure physical process; washing process needs cleaning agent participation.

® zalando giz s /2. TOVRneiniana*
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Apparel and textile industry supply chain mapping
273 2R M he TV HE 7 i — Y

~ Seed Cotton ¥
1 Ginning #L.1¢

Lint J7 45
) | carding #ii2

\}E 7 Sliver #i %%
fu ISplnnlng ik
Yarn Zb
| Twisting #2;
~ Thread %

\ /
/

A physical Process
YIBEBuN
® zalando

191

Jeii
N

-

HE (=

—

1Weaving or Knitting #2 28l £ 27

Gray fabric IFAfi

1 Dyeing, Printing, Finishing 44, Eifs, %
Fabric 214

Cutting, sewing, washing, Embroidery #;8Y,
Kk, 54t

— Final product J

4%,

f

A physical and chemical Process

LS SR

4 . \
eeeeeeeeeeeeeeeeeeee H @
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Quiz 7]\

Which chemical residual could be present in finished textile?

FERR ok BTSSR S AR ER?

(solved by trainers and trainees together)

1 Deutsche Gesellschaft TVRh inl @
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Module 8: Chemicals in Adhesives

RIR\ . BRI FRIC AR

TUV Rheinland
March 2019
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CONTENTS H3x

01. Footwear Manufacturing Process #l# T2

=  Gluing Process B¥E TS

= Vulcanization process FiftEE TS
= Injection Process jT#B% T2

= Molding Process #&E#TZ

=  Sewing Process 448 T2

® zalando

Adhesive
g BEE

= Composition of Adhesive BREGIRIHER;
»  Classification of Adhesive B&EEFI53E

=  How does Adhesive work? FELF JU S WERS?

Deutsche Gesellschaft
fiir Internationale
Zusammenarbeit (61Z) GmbH

Common used Adhesive in footwear industry

%JE*.%H% eyl

Rubber adhesive 7@5252*5%

PU Adhesive BREEEIRELF
Selection of Adhesive BEELFIEIERE
Domestic Requirements on Adhesive

PRIBEEFIZER
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Learning objectives =] B

1. To review typic shoe manufacturing processes BEREHAIAYFHIEET Z,

2. To learn different types of adhesive and its chemical components =3I AEZEREFI¥E ST M EWF KD

3. To learn different solvents used in different adhesive system ZJAERAFIEARFL SRR PRI
4. To learn how to speed up the VOC's evaporation in factory side 7 fFa0{EIIIMEVOCETL] Bz Ak

5. To learn about the advancement of water based adhesives 7 /K ERF LTI ARE

Target Group BfrEt:

5% of participating factory workers may include: TJ 5%fR T EiE:

1.High management: factory Board Chairman, Managing Director, General Manager B2: &3, 55535, R&RE,;

2. Department Manager in Quality, EHS, R&D, Manufacturing, Purchasing, IT, HR, Sales, and Admin 2} &8 (JRE. EHS. k. &£~
XM, 1T, ADTR. HE, 178)

3. All staff in quality department, lab, and EHS department JRE38]. LR =EFIEHSZPINER T

4.Shift leaders in each manufacturing line, in chemical warehouse &4 =%, §/MLERCESIE

5.All interested workers are welcomed FrE RS SEHIR T

6. Minimum 10 people for each factory &3 L] £/>10A

Length: A<
3 Hours 3/\iF

® zalando [ Z s /A TOVRheinland®
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Training outcomes =15

By the end of this training, you should be able to ...
FERE, BAIZEET

Know adhesives work and how to choose appropriate adhesives

TR E TR TR AN i SERYRE S 7

Know what potential hazardous substances exist in adhesives

TR AR Rl R

Purchase glues according to Chinese regulation
R EREM LK

Understand the advantages and disadvantages in water based adhesive

T BRI FURIUER =

L
Deutsche Gesellschaft
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Zusammenar beit (61Z) GmbH
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Footwear Manufacturing Process < Wi
FETS - '
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Footwear Manufacturing Process l&E

5 types of shoes Manufacturing Process Tft$I#E T2
= Glueing Process BT Z
= Vulcanization process Mt TS
= |njection Process ;¥ TZ,
= Molding Process t&ET %

= Sewing Process #£%|T%

Deutsche Gessllschalt A TUVRheinIand@'
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Footwear Manufacturing Process l&E

\

Glueing Process Bt T2

Glueing technology, also known as cold bonding technology, is the use
of adhesives to connect the upper, inner sole and outer sole together.
Due to the differences among materials of upper and sole adhesives, the
types and properties of adhesives used are different, such as
chloroprene adhesives, polyurethane adhesives, SBS adhesives, etc.
Because of its simple technology, short production cycle, high production
efficiency, low manufacturing cost, fast variety change and easy to
expand reproduction, Gluing technology is the most widely used
assembly technology in shoemaking industry, accounting for more than
80% of the total shoemaking products. This technology is most widely
used in leather shoes and sports shoes.

Rt T 2N IE, SRARMEANGER. AR, JNEERE—ID
MIZHE. MTEEMERESEEARR, FrERk SR LA
MERBAR, NS TRRAER, RIPESRALF, SBSEHGHIZF, HTRHFL

SHIZEE, EFREE. £r8F s, fiEnAR, wemiprR, |

ZT KBEr, FrERETIHRNASRSHEE LS, OHlE~m
SERIB0%LL L, T Z2ERE. EaiEmTNARS.

l d IZ Deuts h G u cha
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TUVRheinland®
Precisely Right.



\

Footwear Manufacturing Process l&E

Vulcanization process Bt TS :

It is a process of vulcanizing the raw rubber film such as outsole, strip and outsourcing
head in a vulcanization tank by heating and pressing after bonding with the upper. The
outsole of the process is partially mouldless (calendering) and moulded. Because the
process is relatively rough and the quality is not easy to control, it can only produce low-
grade products. In recent years, due to the introduction of advanced production
technology from abroad, the product grade has been greatly improved. Because
vulcanized shoes are comfortable and economical in wear, efficient in production and
cost-effective, this technology is still applied in the production of rubber cloth shoes,
rubber shoes and leather shoes, and the production is large.

T ZERINE. aFMIMAFERRSEHEMGR, ERCETIIEFAIIEMmRA
BT ZT5iE. I ZHINED7oE (EE) REFIEERNE,. RTZATMEE. &~
Fiztlmb, BEREEESERE™m. TR, ATEINTREFFANSIH, ™ miS
XETERARF. BTRAEEESFE LEGEFENEST. £ LEENERSMNANE
AT, R AERREEF IR EE AN RREE~ PN AL TS, BEFEX.

-~
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200 . Zalando g I Z qus!arrtwmen;rhei!r (61Z) GmbH Precisely nght



\

Footwear Manufacturing Process i

Injection Process j¥ %&£ T % :

Injection moulding process is a process that melted plastic is injected into
the external mould and bonded with the upper. The materials of outsole are
polyvinyl chloride, thermoplastic polyurethane, thermoplastic rubber, etc. Its
technology is to complete the bonding assembly of the bottom under the
conditions of automatic feeding, automatic plasticizing, automatic metering,
automatic injection, automatic closed die and open die, automatic
moulding, so it has the advantages of high production efficiency and
automatic production. It is used in the production of leather shoes, cloth
shoes, sports shoes and plastic shoes.

T T ZERERIERLESNIMEER SER M A—MN I Z5E. 5t
JRHIMRI S ARSI, REBEREE. RETEREKS, HIZ2E2E8ME
. Bsn2l. BatitE. Banthd. BadETRE. BaIRENEG T
STR B ERA S 2RECHY, FRIARBE RSB IMET RIS . BIERE.
i, 1zohE. BRleEErTHEEMA,

1 Deutsche Gessllschalt A TUVRheinIand@'
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Footwear Manufacturing Process l&E

Molding Process #&E&T 5 :

Molding process is a process of bonding the outsole and the upper of the shoe by
using the rubber material flow and clamping pressure produced during the
vulcanization process of the rubber outsole. Its outsole and upper are bonded under
high temperature and high pressure, so the moulding technology has the
characteristics of firm bottom bonding, not easy to be tackless, wear resistance and
flexibility resistance. Because of the long production cycle and the slow variety of
patterns, the moulding process is suitable for the production of large batches of
products. Safety shoes, mountaineering shoes, military and Police shoes and other
products are mostly produced by moulding process. Molding process is a kind of
molded vulcanization process derived from moldless vulcanization process, which is
mostly used in leather shoes.

RETZ2 2 ARRINEEEERSZ PR ERIR ARSI S RES, BIMNEH
R TZ270E. BONRER ERRINEENSE MEEEERR, Akd
REET ZEEHRMSEEEAZHRAME. MHRIER. BT REEEIER
EEEIRMEBmMEE, RtCEaHEXRmAES”. SaiRFE. Sl
g, FEESFRSRXKARETIZES. BEIZEHTERM T ZMITERNEERER
WIZ, SRTRESR.

Deutsche Gesellschaft
Za a n 0 fiir Internationale
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Footwear Manufacturing Process l&E

\

Sewing Process 48485 T2 :

Sewing technology is the process of sewing the upper, sole and other connecting parts
together by sewing thread. The sewing thread used is ramie yarn, which has the
characteristics of high strength, low elongation, fast moisture absorption and moisture
removal, and high wear resistance. Sewing shoe technology is most widely used in leather
shoes products, mainly sewing welt leather shoes, sewing flanging leather shoes and so
on. Although the process has a long history, complex operation and low production
efficiency, the product structure, style and durable characteristics are irreplaceable by
other processes. With the development and improvement of machine sewing technology, it
is more in line with the needs of modern production and consumption, thus occupying an
Important position in footwear products, and has auxiliary functions in the gluing
technology.

4EtHEE T 22 gy cels et i et IR EiE S S E—RN T Z275%. FrERRvEE
iM%, BBEBAOK, BREFN EARRR, WEMEESINTR. ST ZER
EHmPNARS, TEEEGIORRE., EHENKRES. ETZHRERAEA. (RS
2. EERE, BErma. XSHEE RIS REEM T2 TTEBYCA. I_EYl=s
GEH TZRREMSE, REEINFSIAEFFIEENFRR, NS mnPhBEEE
iz, MBEERMET ZHhEEHEITIEE.
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Process of shoes - making wHl/5£

y
i

VOCs emission

FEHEVOCsSR
. Cutting .| Stitching J| Forming | | Packaging
Picking up raw b | EEEETEE | MEEERLEY BB
material from —2
warehouse/RFHHE | Printing R
22E])
l Sole combination | VOCs emission
AR FE4EVOCSS R
VOCs emission
FEHEVOCsSR
_®zalando gIZ &t
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Adhesive < o

Rk - ‘
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Adhesive IR&5X

Definition of Adhesive BRZLFIEIE N

Adhesive is a kind of non-metallic material which
can connect two kinds of similar or heterogeneous
bonded materials closely through surface
adhesion under certain conditions, and can meet
certain physical and chemical performance
requirements.

BREFE—ME—ERM TREBIERMERERE
WA REIL R ErL M R B RiEE
GBER, FEEGHRE —EMIEUFIEREEKAT
ElSs =15
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giz
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Adhesive IR&5X

Development of Adhesive BFLFIBY A& E RS

= Adhesive is an old and young material. As early as thousands of years ago, human ancestors began to use adhesives.
Many unearthed cultural relics show that:

RELFIR— BTN FREEL. BERT R, AXKFESMESTRERRREN. 1S H I SIFRR:

= Qur ancestors used clay, starch and other natural products as adhesives 5000 years ago;

50005 RIFA MBS/ L. ITEMSRIAT DSBS

= More than 4,000 years ago, raw lacquer was used as adhesives and coatings to make appliances;

4000 FZFRIM S FAERMBRRIFIRAHIERE

= Animal glue was used as sealant for wooden boats in the Zhou Dynasty 3000 years ago;

30005 RIRYEFAE AsII R EARNGHIRAZ B SRS
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Adhesive a5

Development of Adhesive BFLFIBY A& E RS

= 2000 years ago, the Qin Dynasty used glutinous rice mortar and lime as mortar to bond the cornerstone of the Great
Wall.

2000FRIHYZEFAAIB AR SRR IR G RKIRAVER;

= Phosphate inorganic adhesives were used in the manufacture of large painted copper carriages unearthed from the
Museum of Qin Terracotta Warriors

ZEEMEH IR AREIERIGIET, BT RIS,

By the beginning of the last century, the invention of synthetic phenolic resin initiated the modern development history of
adhesives.

2 ey, SREEETIIERIARR, FHE) T REIAIIUAESE.
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Adhesive IR&5X

Development of Adhesive BFLFIBY A& E RS

At present, the application of adhesives has penetrated into all sectors of the national economy, becoming an indispensable
technology in industrial production, and also widely used in high-tech fields. Bgl, REFIPNRASEAZIEREFHHZED
28], B ATAEFRARTHRDAIRA, TSRS IIN AR 5T 2.

For Example #:
N GES v St
T, ZEIARIFMR, HhE, EXIIEE.

VLRI RL R
R ESHIEIGER, B ASIEARENIERRA.
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. ®zalando giz m. /A TOVRheiniand

Precisely Right.



Adhesive IR&5X

Development of Adhesive BFLFIBY A& E RS

= With the development of science and technology, the requirements for adhesives and bonding technology in different
industries are getting higher and higher. The total demand for adhesives in the world was 17 million tons in 1999 and 25
million tons in 2010.
Biﬁ%%iiﬁ*ﬁ’ﬂﬁf, HRIAEA T XS BRI A A I AR ZE KRS, 19995 tH R AR T/ XKEH17005 1,
2010592500 51,

= From the perspective of market application, construction industry accounts for 51.8% of the total rubber volume,
followed by paper packaging industry, accounting for 12.6% of the total rubber volume, and footwear industry,
accounting for 9.0%.
NN EE, BRIAERK, I5E8KRERNS1.8%, EDRREERI, I55KREN12.6%; E=2HEl, 945
9.0%
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Adhesive JRa5F

Composition of Adhesive FREEFIHYLER;
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Adhesive IR&5X

Composition of Adhesive BRELFIBIERY,

212

Adhesive: Also known as base material, is the main component of the adhesive. Generally, they are natural polymers
and synthetic polymers.

ML NFRER, BREFINEERD. —RERARSWIS RS,
Natural Polyester KIAEREY): Natural rubber, Starch KIARIKR. T
Synthetic Polyester §EE&YI: PU, PVA, Neoprene BBEfE. BRZIFEME. ST BK

Hardener: It is a kind of material that makes liquid base material change into high molecular weight solid through

chemical reaction, such as polymerization, condensation or cross-linking reaction, so that the bonded joint has

mechanical strength and stability.

%?‘fu rSE ﬁ%ﬁ‘ﬁﬁgﬂﬁiﬂtﬁﬁm RERSG. BERVEREKRLN, BETREDFERR, ERIEELEGHFRE
IR E MR,
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Adhesive FREL
Composition of Adhesive BRELFIBIERY,

= Filler: It is an inert material that does not participate in the reaction. It can improve the bonding strength, heat resistance,
dimensional stability and reduce the cost. It has many varieties, such as asbestos powder, aluminium powder, mica,
guartz powder, calcium carbonate, titanium dioxide, talc powder and so on.
Hit: BASSRNANEBEEIR, JREREEE. MvE. RIBEEAIRRRES. HefRZ, ek, 86,
=, A, KRS, KB, A,

Improving shock resistance Aluminium powder
[m 1 [7AN
mlva

Quartz powder

Asbestos powder

=LJ7AN
- /]

Titanium dioxide

JN=La]

ir Internationa

t
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Adhesive IR&5X

Composition of Adhesive BRELFIBIERY,

= Toughener: It can improve the flexibility, reduce brittleness and improve impact resistance of adhesives.
I BEIES IR, FRRIEE, EhuPEHES.

= Diluting agent: Reduce the viscosity of adhesives, easy to operate. There are two kinds of active diluents and inert
diluents which can participate in curing reaction.

Rl FRHMERAFINIME, BTETEE, BtsSERNAYEEREIFIBERREIR,

= Coupling agent: It has two groups which can be bonded separately by the reaction of adhesives and adhesives.
Increase the handover strength.

(BER: BAREDBIFISFI ARSI RN AGRIFMITER. REZIERE.

= Stabilizers: Components that prevent the change of properties of adhesives during long-term thermal decomposition or
storage.

FRER: RN IR R B RT M RE R LRYRY 7D .

= Thixotropic agent: A kind of compounding agent which can prevent the colloidal fluid from hanging by thixotropic
reaction and make the 2 colloidal fluid have larger viscosity at static state.

RREES . FIFRREERN, (E2BGREFSERIERARIRE, MMBLLAR&AREN—RE .

L . . I
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Quiz /NI,

Do you know how to classify
Adhesives? Which Adhesives
are you using now?
(FRRNEEALERRR D215 ?

{REY T IEAE(ERRIARFRASLREST 2

eeeeeeeeeeeeeeeeeeee éé TUVRheinland@
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Adhesive IR&5X

Classification of Adhesive IR&EFIAI D2

> According to chemical constituents $ZRE{(,F M50 3S:

Chloroprene, modified chloroprene, polyurethane, polyvinyl acetal, polyester, polyamide, EVA, solvent-based natural
rubber, SBS

TR, SR TER. RafER. ROGENEREER. RER. REIRR. EVAR. BREXASK. SBSK

> According to morphology {&ZREFZZSD S
Solvent-based Adhesive, water-based Adhesive, solid hot melt Adhesive AR, KER. EURIVARK

> According to usefZIBFHIR S
B, fIER. WO, 83k, N, BEFER

eutsche Gesellscha " - @
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Glue Types f&E7ISEEY

Solvent based Adhesive &7 B ELS

» Solvent based adhesives have dominated the shoemaking industry for decades, but this is mainly attributed to their
excellent adhesion to various shoemaking materials, including leather, polymers and fabrics, and they have low
requirements for the use of the environment. JAFIRBFLFIEHE T P SFEEMUEEHTF, EXFELHARSENR
MEEFEIEERIFIRLESR, XEMHEENRE. REWERY), MBI ERMIERIZEKICEER,

» Because it contains a large number of harmful volatile organic compounds, the common CR adhesive contains about
30% toxic toluene, while the GCR adhesive is almost of all aromatic hydrocarbons. Although PU adhesive uses ethyl
acetate with lower toxicity as solvent, its stimulation to human respiratory system and nervous system can not be
ignored. Considering environmental protection and safety, the emission of VOC is strictly limited. Therefore, in
shoemaking industry, solvent-based adhesives will gradually be replaced by water-based adhesives, and the bonding
performance of the latter is gradually steadily improving. I A28 AENBEEA BTN, CRIREF, TECRRKS
BI0NEEANSIHERANFZR, MCCRIRNEAZEEFR. PUREZASHERIRIEER ZEE A, (BEXT AT
RENBERZRAIREAOEAST M. CTRRFRFPZESLENERS, VOCRIHIRUHT 7 FI8RIRE. R, £
T, SARERAFIEEMSKERAFIE, MEERRE L EEE S rIRES.,

Dsutsche Gesellschaft A TUVRheinland®
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Adhesive Types BR&455SSEY

Water based Adhesive 7K ERYIRELF

» Water based adhesives include natural latex, synthetic latex and water dispersions of various polymers, such as natural
latex, starch glue, acrylic emulsion, polyvinyl alcohol and its derivatives latex, neoprene latex and waterborne
polyurethane emulsion. KEREIERAIR. SHFURIARSHERESVIFVKDBUR, MNRZAFER. Tk, AGERIEZL
R, ROGELUNREMTEYZR. ST RMKERIERZLIRSE.

> Water-based adhesives is the least polluted adhesives. 7KERR 255 /DHIIKFH

» The polymer emulsion used for shoemaking mainly consists of chloroprene latex, natural latex, polyurethane emulsion
and vinyl acetate and copolymer emulsion. The biggest feature of these emulsion adhesives is that they do not use
organic solvents, which can avoid environmental pollution. B B FHIERIREMIZREEES T KREL. KAAK. B
AREEEER OB ERZR ., XEARRERAGFREAAEINIER, B TIRRSR,
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Adhesive Types REhiIZEE

Water based Adhesive 7K EBIIRALF)

Advantages and Disadvantages of water-based adhesives 7K ERRVLERRR

Advantages: LR Disadvantages: fte

= No VOCs, environment friendly = Long curing time E{XAFEHS
JcVOCs, IR = High energy consumption 855

= Not easy to burn A ZRkz = High Purchase Cost ISLa{AE

= Reduce the generation of harmful waste = Viscosity is not as good as solvent-
> T BEIREYINE based glue

= Protect workers' health {&iP T A5 EEIRE BB IR IKEF

®» zalando giz .. /A TOVRheinland®

219 Precisely Right.



S
Pef
i

Set speed of different types of water-based glue AEKERAIE

100 -
- [/ — B
-l ® i — FLHUBOK
= ¥ — BB
=l 1]/ 48
=l |
ﬂl ."
0+ . .
0 10 20

1 Deutsche Gesellschaft T VRheinl @
® zalando gIZ &t L Prgisely R%'ﬁ_a”d

220



=

Adhesive Types BRELFIZEEY

Hot melt Adhesive WAL

> Hot melt adhesives are another kind of environmentally friendly adhesives for shoemaking. FWAKE S —FINE R IFHY
FIEARE, SIMIREF100%HNEEE
» The first use of hot melt adhesives is as bandage adhesives. So far, polyamide and polyester adhesives are still the

main adhesives in the bandaging process. FUSREIE— 1 FIEE2REMFER. BRI, REBERFNEREERZEHST
TRRHYFEZERF,

» Coating head is the second most important use of hot melt adhesives in shoes. Coated head glue is mainly used for
making the head of some middle and low-grade fashion shoes. At present, there are two main types of the adhesive,

one is polyamide type and the other is EVA type. jRLE# keﬂ LEEE FRIE " KAR. REREER TR A EER
HOBLEWE, B, ZRTEEMIMEE, —FERERE, —MEEVAR,

> The third use of hot melt adhesive on shoes is the folding (Slpplng) of the upper part of the shoe. HWARTEEE FIISE=1
ARIRREHAZMHRIMAO(HRIL).

» The use of hot melt adhesives to bond the sole has attracted the attention of many scientists. Its speed and pollution-
free are unparalleled in solvent based adhesives. But practices have proved that its bonding strength can not meet the
wearing requirements of shoes. FIWAIKE AR, E5IERRESRZFRIIKIE. BRIREL SREBTIRIAIELIARY, 24
JRSCERUERR, BRIFESREIRHER 7 ERIEF E%:k

® zalando gizZ i A TOVRneinlana®
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Adhesive Types FRaL:5ZEE

Reactive Adhesive sz WEIRL

» Reactive adhesives, also known as solvent-based adhesives, are two components that can chemically react, be applied
on the surface of the material to be bonded, and then, under thermal activation or other conditions, the components are
closely contacted for chemical reaction to achieve the purpose of cross-linking and bonding. RMNERNFRAFIERR, £
e J_h%gtgaﬁg WHIRE D o BRI AZRIEERE, MEERNGUERMEE T, Ao ZBEMHITHERMN, X
2|32 BRAERY B Y,

> For example, the upper foot coated with polyester polyols and the sole with isocyanate layer are closely contacted under
the condition of thermal activation to form polyurethane, thus forming a firm bond. This requires that the two reaction
components must have strong adhesiveness to their respective adhesives, and the reaction time, pressure, temperature
and other technological factors are appropriate. I8, REREEZ TTEZRYERS RIFIFLFIHE SR REEEEAVEK, TRGE
HHFRET, EEEEM, TRRIEFEREE, NMERERRGRE. XERENRNED VIS BERSEREER
sEAURLRE, FAERNAEE. ED. BEEFIZEHEES.
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How does Adhesive work? FR&EFIN{a{ER?

Step 1: Surface treatment of objects to be bonded #FL¥IRIRERME

» According to the bonding theory, the primary condition for a firm bond is the complete infiltration of the adhesives and

objects to be bonded. FH&HEZIEIC AR, #EEFEINBERFEMBFIFISRAIHNT SR,

» Due to various oils, resins and dust on the surface of the objects, a weak interfacial layer is formed on the interface,
which seriously affects the bonding effect. B F#AIREE SRS, M. k&%, ERELEMABREER, ™ES
MAREFEEUER

> The method suitable for surface treatment of shoe materials is shown as follows:

& T EE A RREIERY TS AN El

T
|
| |
YpE ihiE HEephig
| [
MRITIE BETE | | anlks mE || wm || ms o= || wRe
5h38 B R g
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How does Adhesive work? FR&EFIN{a{ER?

Surface treatment method FEEmLYMEGE

(1) Mechanical Grinding ###F]E
» The purpose is to increase the bonding area, clean the surface and remove the resin, oil and dust on the surface of the

objects to be bonded. HRYETIEINMAIZETR, BiakE, FREMMIIRENE. H5KEE

» When grinding, it should be even and master the depth well. Leather surface strength is weak, so bee-like surface must

be touched when grinding.. , }¥TERENYS, EREFRE. KERERERSS, FIEN—EEREIRREmALLE.,

> Placing for long time after grinding will make the surface inactive, so it should be used in time¥JEERER BT K&S(FEE
EREENE, BN RATER

® zalando gizZ i A TOVRneinlana®
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How does Adhesive work? BRa5540{a]/ERS?
Surface treatment method EEIMNESE

(2) Solvent scrubbing ;&% iRRl
> To clean surface dirt, plasticizer, etc., to keep the surface clean. The choice of solvents depends on the type of

substrates. AT iEARESY). EBXIE, (FREFRE G E.

> Itis conducive to the diffusion and penetration of adhesives. When washing, in order to ensure the washing effect, clean
cloth should be applied instead of brushing. BFITFREFIAIYT 8. S EER.

> When scrubbing, in order to ensure the washing effect, clean cloth should be applied instead of brushing.;%is&ES, R

IEGFMER, MAEEEME, mAZRR,

» Usually, butanone and acetone are mostly used to treat synthetic leather, artificial leather, plastics and so on. Rubber,
EVA and other materials are often cleaned with toluene. J3FIFEIRERIEEMTEME., BE, THl. AEZ AR

BlE. NgR. BHE. MERKR. EVAFHERFRSET.

i Dsutsche Gesellschaft A TUVRheinland®
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How does Adhesive work? BRa5540{a]/ERS?
Surface treatment method EEIMNESE

(RRMERSREL Coating of treatment adhesive

» The treatment glue contains high polarity mixed solvents, low content of solid components and some active substances,
which can enhance the penetration of the adhesives, and can also produce oxidation, cyclization or addition reaction on

the surface of the adhesives to increase the adhesiveness of the adhesives..
LIERSERMRESINESAT, (KSENERASFIFLEMEYIR, sEIlEXIHriMRisE(ER, T EHERmAYE
SUE. IMEERE RSN, ISR RHARGEE,

» The treatment adhesives have good compatibility with the treated adhesives and adhesives, and can act as a bridge
between them, thus improving the bonding strength.

IR SHFIFIRAETIERE RIFAIEEE, BEEMEZIERFRIER, NMRErEEE

[ = Deutsche Gessltzchan A TUVRheinland®
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How does Adhesive work? BRELFIGN{E1/ERR?

Step 2: Brushing of Adhesive BRZELFIBYRT

>

>

227

In order to ensure the penetration of adhesives into materials, repeated gluing should be applied, especially after leather
grinding. if only one-way brushing, the fibers will turn in one direction, the glue is not easy to penetrate into all the fibers'
sides, so that the contact area will be reduced and the Cape fibers' pore will be covered up, resulting in gluing defects
and affecting the bonding strength. 3 7 {RIEFSIRFAIXIHRIENISE, NREFRR, R RTEE, ERERFRR,
FgEmeEIR—1EE, RAZ2E2IrEA4Nm
It is required to be uniform and maintain a certain amount of glue. The excessive amount of glue causes the film to be
too thick, and the residual solvent is easy to occur, and the phenomenon of pseudo-drying occurs. For porous materials,
such as leather, canvas, foam bottom, etc.. Because of the good permeability of adhesives, it is easy to cause the lack
of glue. We should choose adhesives with high viscosity and high solid content. Conversely, for non-porous materials,
such as PVC, PU leather, the adhesive with low viscosity and low solid content should be selected. JREREKIYS, (F5F
—EHRRE. RRETK, ERRKIEEE, ZRESHIEE, HIBETIR. WESAMRUKESRE. WM. 8AXKE, B
TRMAZEEEY, BZEMARERNE, NEREEERE. BSERIRESR, Rz, XFIEEF4%, wPvVC, PU
%, NNIEEAEERK. BESE0aIRRH.
Generally, the primer needs to be brushed twice, once dried, then brushed twice. —8Z[ERIREIRFR, —BTEEBR
FE IR,
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How does Adhesive work? BR&55GEI/ER?
Step 3: Drying &

» To volatilize the solvent sufficiently, promote the better diffusion of adhesives, and recrystallize the molecules, so as to
improve the cohesion of the film. Drying involves natural drying and heating.

EEFIFEDER, (RERRFEFET &, (E0FENRER, NRESRRRINERT.

» Heating can obviously enhance the activity of adhesives and objects to be bonded. It is more effective to bond the
interface and deepen the degree of crosslinking. In addition, heating can soften the tackifier resin in the glue and

increase the initial viscous force. JN#A] BE BIERRAFIFNGAEIA0ENE, BRAIEREEEXUINE, REEEINE. Lt
A, NOFERET{ERR ARG ,Wiﬂaﬂﬂs, IENNRIRE A,

» Excessive drying will lose the best bonding time. Insufficient drying may result in that solvent in the film can not be fully
volatilized, which affects the bonding effect.

TIRIELREREREIE, TEAE, RERNBAFERSER, SMREER.
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How does Adhesive work? BRE55AIE]/ER?

Step 4: Stitching [£&

>

Pressure promotes the diffusion of macromolecules and increases the bonding opportunities.

TERMIMFMEERIVERTE. BUIE, EXDFT &, EINRETS

The sole bonding surface is uneven, there is a certain degree of warping, irregular surface. External pressure can make
full contact with all parts.

HRAREM AT, RE—EBE, 2ANNEE, BIMOIE, FeeEESabirEo ik,

Generally, the pressure is over 0.5 MPa and the pressure time is over 7 seconds. Insufficient pressure or too short
compression time will cause the contact surface not to be fully pressurized, and the film will lose its activity and bonding
ability. The bonding surface will be destroyed by re-pressing.

—ARDOETEC.5MPall £, DN/ERSEIE7sLA L, ENREEINEREAE, SEkEREAETEINE, MHETIKRIRE

KB AR ERE ], BINERMSEIFEIEE.
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Effect Factors of Gluing Strength S2INKiEREREZ=

Five aspects should be mainly considered: ffEEEERNSHE:
= Properties of Bonded Materials #4144 R
= Application occasion and force condition of bonded body ##&IEAN BRI S K& HER
= Special requirements for bonding process ¥4I FEE bR EK
= Adhesion efficiency and cost ¥IZEEFkLEEMA
= Adhesives should be selected for bonding with the same or different materials.
BRI EM R SErERE, NXT IR TR
B o8 R e SR B EY B B
There are three main links in the bonding process: & T ZHHRFEN=1T:
Selection of Adhesives 1FE1ZRZES
Design of Adhesive Joints BEEEsLig T
surface treatment FEmEAE

it i s
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Commonly used Adhesive in Footwear y
Industry _* . .
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Commonly used Adhesive in Footwear Industry #l/zE

—— e
Leather shoes Tourist shoes Rubber shoes Plastic shoes Cloth shoes
B DIiFEE BEE pop S hiE
. STIREREEF . SBSEELF. o RAGIEELF. - EVABWAER. . STEMERE.
- REBERELF - BREERRELT. o TR - BREEER O IERRELT o BRIGEESERELT
- BRERSERELF o EftRRBRR o [OIEHRBEEA o FHESRRENA
- BREARRSSERELT (FVBER) - EftfiREET. - EARKREF.
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Rubber adhesives &R

A large class of adhesives, which is made of rubber or elastomer as base material, additives and solvents. It is one of the

pillars of modern solvent-based non-structural adhesives. It has the characteristics of good elasticity, impact resistance,

good fatigue strength and wide application. Base materials include chloroprene, nitrile-butadiene, butyl, isobutylene,

styrene-butadiene and other synthetic rubber, natural rubber, SBS and so on. LEEREEEMAROERL, BLLABIF. SBXIMK

HI— AR, R FIBIRSIORGEFIN—ASiE. BAMEL, Mihd, MRSRESS, NAE FR. &

HERST. TR, T& BIK. TEAFASNER, XABK. SBSF,

= Chloroprene rubber adhesives: high bonding strength, high initial bonding force, can adhere to most materials;
STHEREST: FABER, THIK, THASEIE,

= Nitrile butadiene rubber: oil resistance, water resistance, good heat resistance, wear resistance, aging resistance and

medium resistance; TSR : MHEME. MZKMERE, BREFANHR. ME; WA R,

/ +CH2 = CH &=CH *=CH, HCH - CH * CH = CH, )—
N "

X | y | %

CN CH

CH,
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Rubber adhesives &R

= Butyl rubber: excellent sealability, excellent electrical insulation, aging resistance, acid and alkali resistance, oxygen,

ozone and chemical media; JERK: ZIMERFIL, BURABESME, WENLYE. WiKR. 8. RERMENE,
= Polyisobutylene gum: It has transparency, aging resistance, oxidation resistance, low temperature resistance and
excellent electrical insulation. It can stick polyethylene, polypropylene and other refractory materials.

RETIHR: BiER. BN, MEA. TWREMIRBRZE, EMRIE. RRESHETRL.

= Styrene butadiene rubber: heat resistance, wear resistance, aging resistance, low price.

TR . . mE. NEE.

H,C
Hz H Hy Hy | H; H2
\\H O O OO /c\ / A
C ¢l ¢ C C CH N
| H, H l H, / \
—’NCH.‘:I CH P C =C C<
HC CH Z HC= \ Y 4 CH
H,C HC o Vo i | H(lJ |<|:H ) é //CH Hc\: \>; )
mon o HC\C CH HCx _-CH N\ _CH HCx.”
H C H H
— L
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Rubber adhesives 1RIRSEREEF

Chloroprene rubber adhesives S J #RIIREL

>

Chloroprene rubber is the main raw material of chloroprene rubber adhesives. It has high bonding strength, excellent
comprehensive performance and wide application...

ST BRRESR T RIS EARRR

The prepared adhesives can be cold cured at room temperature, with high initial adhesion and rapid strength
establishment.

FRECRRAIBEL AT =R EL. #IRE DR, BEEILRUR

It can bond rubber, leather, fabrics, artificial leather, plastics, wood, paper, glass, ceramics, concrete, metal and other
materials.

MEREERE, SOMEREMR, BEREZ, SBBHREGR. KE. W, AMER. B8 A, KR, 8. BE.

BT, TERFSHR

235
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Rubber adhesives 1RIRSEREEF

Chloroprene rubber adhesives S #&IRIRES

The chloroprene adhesive has the following characteristics: & J BREFIEBLA TS

= There are chlorine atoms with strong electronegativity in CR molecule structure, which can provide the polarity needed
for bonding. It has good cohesion without vulcanization and good initial adhesion. After being aired by adhesive

material, it has strong bonding strength after contacting. CRYF4EMEPEE AMEESRNSR T, HRAHIEREAONRME,
AEMUHBEFIRERD, YT, M ERRRRTFE—SEMEEREEIIEEE

= When bonding soft materials, the stress concentration caused by expansion and contraction can be alleviated. #5304

PAERRY, BEEFRARHTRZEK. Wi4ERRrS IERIN DS+

= |t has good water resistance, aging resistance, flexibility resistance, good adhesion to various materials and reliable

performance. BRFAIMIZK. MHEM. MHHAFEIE, NSMMRERTFIERS, MR

= Solvent-based neoprene has the advantages of simple manufacturing process, convenient operation and low price. ;&5

HITKREETZEHR, BESE, MR

Dsutsche Gesellschaft A TUVRheinland®
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Chloroprene rubber adhesives 5 T #&RE5

1) Mixed type (solvent type) chloroprene rubber adhesive ;BEc ((BRXIEY) ST RIRIRELT

Mixed type (solvent type) chloroprene rubber adhesive consists of chloroprene rubber, resins, metal oxides, solvents,
antioxidants, fillers, accelerators, crosslinking agents, etc. Solvent-based chloroprene rubber adhesives are prepared by
dissolving chloroprene rubber and resin with solvent. After the solvent evaporates, the adhesive force is produced by the
rapid crystallization of chloroprene rubber. ;BEcE (iB7IE) ST I5KHE *%E?‘UEE’ELT%H'*\ i MRS, EEEMYD. BF.
BrEHl. E7esrl. (. xﬁ%?‘ﬂﬁiﬂﬁlzo RIS T RAEFIEINEHIER T RIS E D BN, RRRmEH
EREES T RRIVRIRGE MM~ .

2) Graft chloroprene rubber adhesive 3RS T IRELK

The latex was prepared by graft copolymerization of chloroprene rubber with methyl methacrylate (MMA) and other
monomers. The bonding strength of polyvinyl chloride (PVC) and other materials is much higher than that of ordinary or
phenolic resin, chlorinated rubber, polyisocyanate and other modified chloroprene adhesives, among which methyl
methacrylate is the most commonly used graft monomer. MEASITBRS EEEWMEE&EEEE(MMA)=E${ZIKL1T]:R$§HRAEEEE/J
R, MRIADMEPVCO)FHHIILEREIN S EaEEENE. SRR, ZRERESFENS T REFISEEZ, EPH
ERIGIR PR RN E BRYERRK.

3) Chloroprene latex adhesive 5T IRZLIREET

Chloroprene rubber is water-based adhesive, which is made of latex from latex polymerization directly added to various
kinds of compounding agents. It is non-toxic, non-flammable, safe to operate and widely used in industry. S J &K 97KE

iR, RHRABRSHSHSREAREZRINA ST ESTIHIRKET. ”‘59:%\ AR Bz, AT EEEIZRNA.
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Chloroprene rubber adhesives S, J 2R %5

Raw material of Chloroprene rubber adhesives ST ¥R R}

1) Chloroprene rubber S J #R%

238

Chloroprene rubber is the fundamental factor determining the properties of adhesives. Chloroprene rubber, also known
as polychlorobutadiene, or CR for short, is a flaky, massive or powdery solid with white or beige toughness. It is soluble
in benzene, toluene, carbon tetrachloride, chlorohydrocarbons, methyl ethyl ketone, slightly soluble in acetone, ethyl
acetate, cyclohexane, insoluble in n-hexane, solvent gasoline, but soluble in mixed solution composed of appropriate
proportion of good solution and bad solution. & T ##IRERERIFIEEAINER, S THRRNIFRS T %, &FRCRAIM
MAHBSKEETMERNAIR, SRREECRER, TR, BR, Osiik. SR, B2, SsTREN. BEERIEE.
ke, MATIECK. BXISH, EaTHESIIRERINARAREMINES AR,

The room temperature curing of chloroprene adhesives mainly comes from the crystallinity of CR. The faster the
crystallization speed, the stronger the initial adhesion; the higher the crystallinity, the greater the bonding strength; the
higher the crystallization temperature, the better the heat resistance. All chloroprene rubber can be used to prepare
adhesives, but the properties of adhesives vary greatly due to the different crystallinity and crystallization speed. The
crystallization ability of domestic chloroprene rubber can be divided into four grades: micro, low, medium and high.
Foreign countries are divided into five levels: small, medium, medium, large and large. S J iR&LFI=REHCEEFRBCR
HERY, SEERENR, YIFDHE, SREWNS, MERENX, SREEWS, MHESLT. RS T REERR
FTFBECHIRE, ERERENEREEAR, BEFINGEERANER. BF-f T RIREREDDAENER: .
K. F. 5. EIMDAENER: /I FN B KKK
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Chloroprene rubber adhesives S, J 2R %5

Raw material of Chloroprene rubber adhesives ST ¥R R}

2) RIS Viscosifying resin

= Viscosifying resin is an important component of solvent-based chloroprene adhesives, which can improve cohesive
strength, bonding properties, heat resistance, water resistance and aging resistance. The tackifying resins used are
thermal reactive alkyl phenolic resin, petroleum resin, terpene phenolic resin, terpene resin, rosin modified phenolic
resin, gumarone resin, rosin ester, and poly-alpha-methylstyrene, of which p-tert-butyl phenolic resin (2402 resin) is the
best I EIIER BRI T RAFIAVEED, SEaNERBE, fhiEtee. M, mKERmEWt. RIS
AR MR EEIAE. QENAE. tEIEEEENAE. sEMEIIRE. MESUERERNAE. SEENAE. 1aEhs, Ra-H
EAROME, HPLXIRT B BRI IS (2402108 ) R 1T

= The amount of resin has a great influence on the properties of chloroprene adhesive. With the increase of resin content,
the peeling strength increases. However, when the maximum amount of resin is reached, the peeling strength
decreases, and it is easy to cause the delamination of the adhesive. This is because the resin content is too large, the
compatibility with chloroprene rubber is poor, and the film presents brittleness. FIISEIHEEXNS J REFIBIEEEERAR
=N, FEEWIEERNEX, RERERIN, BIXEXER, BEIMNERE, MERERM NE, BZ5RRRERDE,
XERNWEET K, SRTERRETEEE, RIESIELEZ S,
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Chloroprene rubber adhesives S, J 2R %5

Raw material of Chloroprene rubber adhesives ST ¥R R}

3) Metal oxides &EFE L

There are four functions of metal oxides in chloroprene adhesives: acid absorbent, coke inhibitor, vulcanizing agent and
resin reactant. Over time, chloroprene rubber releases trace amounts of hydrogen chloride, which promotes further
decomposition of polymers and corrodes metals and natural fibers. Metal oxides are added to absorb hydrogen chloride to
avoid further degradation. Magnesium oxide and zinc oxide are commonly used as metal oxides. Magnesium oxide has the
functions of acid absorption, pre-reaction, anti-scorching and vulcanization, and is an indispensable component of
chloroprene adhesive. The reaction of magnesium oxide with resin can improve the heat resistance of the adhesive and
prevent layered precipitation. Zinc oxide can absorb acid when it is added to chloroprene adhesive.

TS T BREFPEBRWEAMER: BRIRKGH. BrgExl. . WisRkiz. MEREERE, ST BRERESBEINNMENS
W, BEBHARSYIH—LDMR, HEBHESBINAATE, MASBRAYAIIRKNSICSERIFRAREHT, —ARERRY
TEIENMVEREZSWENE N, SHEEERIER. i, BER. WAFNE, B2 T REFIAFATHROINKD. |
WS N ATRSEREAFIMHMEF LS BiliE. SHHEEINIAZIS T BRESFIPageRIR I ERaI .
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Chloroprene rubber adhesives S, J 2R %5

Raw material of Chloroprene rubber adhesives ST ¥R R}

4) Antioxidant f5E5

Because chloroprene rubber contains unsaturated double bonds, there is aging problem. In order to maintain the bonding
durability, antioxidant (antioxidant) should be added. A T &IRSBAMEINGE, FEESWIOR, HRSHEA, 4
BrEFIHE).

The antioxidant D used in the past has good effect, but it is contaminative and carcinogenic. It should be abandoned and
replaced by ODA, RD and 264. Antioxidant 2246 can also be used, but it will produce discoloration. It changes from light
blue, blue to green in chlorinated solution and pink in latex. & BRIAIHEFIDMRRLF, BESHIMEFNBENE, NBFH,
EL%DA‘ RD. 2641E((E. m|EFI2246trILAA, BEe~ERallR, ESNARFEXE. BEFETW, ERIAFEN
21,
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Chloroprene rubber adhesives S, J 2R %5

Raw material of Chloroprene rubber adhesives ST ¥R R}

5) Solvent ;55

= Solvent is an indispensable component of solvent-based chloroprene rubber adhesives, which has an important impact
on the properties of adhesives. J&FIEAFIEE T RREREAFIATRONEEERD, WEREFIRIMEEEEEENRMN.

= At present, most of the solvents used for chloroprene adhesive and grafted chloroprene adhesive are mixed solvents.
Single solvent is difficult to meet the comprehensive requirements of the glue solution. The mixed solvent system has
some advantages, such as enhancing solubility, adjusting drying speed, reducing viscosity, reducing toxicity, preventing
low temperature gel and reducing cost. RIS, J BREEFIFIER S T RIANERRIBTIXSHZRE BRI, B—RIEHIR
;’iﬁzﬁggﬁﬁ’ﬂé%é%x BaATRREEIERAEEN. FT T8 RE. FEREE. RESHE. PhIHERERER. FE(IE
=J /"mno

» The toxicity and contamination of chloroprene rubber adhesives mainly come from solvents, because the solid content
of chloroprene adhesives is low, the amount of solvents is large, and most of them are toxic and harmful organic
compounds. Aromatic solvents are the most toxic. They are metabolized by the liver and discharged to the bladder.
They may cause bladder cancer. The incubation period is up to 20 years. Benzene is the most toxic substance and can
accumulate in vivo. It has been listed as a carcinogen. S J BIRBEALFINSEMSREFERET 57, EASFTRK
#FIESER, BHEKR, BZENEE. GEIEIULEY. FaRarIsERR, SHRMASE, AFEEBEK, 5351%8
PUERIATRE, BMAHIKIA205., RRISMEK, BAIEFRRIRR, ERFIABEYR,
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Chloroprene rubber adhesives S, J 2R %5

Raw material of Chloroprene rubber adhesives ST ¥R R}

6) Crosslinker AZE£%

= Crosslinking agent, also known as curing agent, can accelerate the curing speed of chloroprene rubber adhesive,
improve the bonding strength, heat resistance, water resistance, oil resistance, chemical resistance, aging resistance
and so on. The common crosslinking agent is polyisocyanate. ZZB&FI X FRELF, TTIMES T BIREEFIBNEGERE,
ReAGEoRE, M. MK, ffEtk. MESEE. MBS, ERNRESAZ REEREE.

= [tis highly reactive to the isocyanate crosslinking agent. If 2~3h is added to the neoprene adhesive, it can be
crosslinked gel, used as a two component adhesive, and ready for use before mixing. XJFEESERAZEATI RN TE RS,

NS T &L Fr2~3hB ] RZBREERR, 1FANE DR, EInFErEES, BE/RIAMER.

i Dsutsche Gesellschaft A TUVRheinland®
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Chloroprene rubber adhesives S, J 2R %5
Raw material of Chloroprene rubber adhesives ST ¥R R}

7) Promoters {@&#5

= Promoters are added to improve the heat resistance of vulcanization, such as vinyl thiourea (NA-22), diethyl thiourea
(DE-TU), diphenyl thiourea (accelerant C), diaminodiphenylmethane, and the dosage is generally 0.25-1 phr. It has
been found that adding BRN type vulcanized black to chloroprene adhesive can accelerate vulcanization, and its
adhesion is no less than that of polyisocyanate vulcanization system, while its toxicity is greatly reduced. {&#H5.E29(E
GRS PVETIIIANRIER, MNoEERmER (NA-22) | ZZEMHER (DE-TU) . ZREMMR ((@HFIC) . —a&
_ZIKEFU(;B\ BE—#/90.25~115. BARNER TR *E?UHDABRN#U LR, oIInERE, *EEA I?%Eﬁﬁ&@ i

WiIRER, MEEXIIRFE.
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Chloroprene rubber adhesives S J #&IRIRELF

Recipe of Solvent-base Chloroprene rubber adhesives & T 158

Recipe 1 Big/51:
SV R LDJ121 100

S 4
FULE 5
BhEFIT 2
Biaxl 300~400

BRIENGEE T, 12045H.

V| v

® zalando

245

Recipe 2 Big/52:

ST BB (G408EA-90)
ST HRIRY-308gM-130L
X J EEEERIAS
R BRI A

e

SEE

bapzeitl

TLIEE KR

SES

IECkt

R

50
50
40

10

10

121

121
121

Deutsche Gesellschaft

RebFIEC TS

Recipe 3 Bg/53:
ST B

XS T EEpEEIAS
STEWR %
Zn0O-MgO
frhE
BN EER
ﬁ*ﬂuﬁﬁ]
FeEH

12
6.3

2.04
0.07
0.15
BE

0.3

TUVRheinland®
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Chloroprene rubber adhesives S J 1R

Recipe of chloroprene latex adhesive ST ZLIRIRELT

Recipe 1 Big/51:

ST IRIREL 100
SULE? 5~10
FRERUKAR (EFEF) 0.5~2.0
ZAEWR ({B#) 0.5~2.0
IEREIAEZLIR (ZERKEREENIAS) 10~20
2,6-—i T E-4-RERE 0.5~2.0
2,4-BAR_REER 0.1~1
RRA EMD IR ER TR 0.5~1.5
2157 0.001~0.01
N=hakl 0.001~0.01
. zalando

Recipe 2 fig/52:

S THEF, (LDR-403)
ROIGEEE RS
teEs

SIEE

=Slet

L
Deutsche Gesellschaft
fiir Internationale
Zusammenar beit (61Z) GmbH

100
20~10
0~2
5~15
20~100
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. y—p —_ 2
PU Adhesive BREESIRELT
General term for adhesives with polyisocyanate and polycarbamate as main components A2 S S EEFIR S E BT~

ERRIBREFIRISERR.

Advantage {fir:

= |t has excellent chemical bonding with porous materials containing active hydrogen, such as foam plastics, wood,
leather, fabrics, paper, ceramics, and smooth surface materials such as metals, glass, rubber and plastics. BES 8%

REHIIEL, AEAERL. A, RE. Q). 45K BESSAMANERE. 8. Bk, ERSREVOSIMEREES
SRR ERES.

= The ratio and structure of soft segment to hard segment in molecular chain can be controlled by adjusting the
formulation of polyurethane to make adhesives with different hardness and elongation. JETERSESHIEC S B =60 F5E

SRR STEER LGN 251, Sl B ASEIRR A B ZRAYARREH,

= |t can be cured by heating or at room temperature A JIEVEL, tBRILAEREIL

= Curing belongs to the addition reaction and no by-products are produced, so it is not easy to cause defects in the
bonding layer. BMY/ETINER XL, RBRIFIFE, RIAZEREEEREE,

» |t has good wear resistance, water resistance, oil resistance, solvent resistance, chemical resistance, ozone resistance

and mildew resistance EERIIFAIME. miZK. MM, mHa7. MMt FamE. MREXADEEFERE.

Disadvantage TR :
Easy hydrolysis at high temperature and humidity to reduce bonding strength Z£&EE. &iE FZ/KEME{EREEE.

by A, é TUVRheinland®
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PU Adhesive BEHEIRELH

Polyurethane adhesives are divided into solvent-based PU adhesives, PU hot melt adhesives and water-based PU
adhesives REUFEIRFFI D BFIBIPUREET, PURYBER, KEPURRRLH.

Solvent-based PU adhesive 3a5BPURREL :

» |socyanates have high reactivity and can react with active hydrogen. Therefore, many materials containing active
hydrogen or adsorbed water on their surfaces, such as metals, rubber, fibers, wood, leather, plastics, can react to form
covalent bonds. RERFEEEARENRMEYE, sESEEERN, RINTFERAESH ELKIERMIZKEER, fluis
B. B, T A, KE. BRFBRNEBEHENESS

» It can dissolve in most organic solvents, and the prepared adhesive has low viscosity, easy wetting and penetration, and
is conducive to bonding formation and improving bonding performance. g% AT RKEDBYIAT, BCABIRALFIFLE(E,
ZTIEZE, PTG, RefhEies

> It can be cured at room temperature or by heating. BE=REt, WRILIIIFAEL,

[ = Deutsche Gessltzchan A TUVRheinland®
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PU Adhesive BBEFEIRALK

PU hot melt adhesive PUFWAR :

The preparation of hot melt adhesives is mainly based on the physical crosslinking of hydrogen bonds in the composition,
so that the polyurethane hot melt adhesives have excellent elasticity and strength. Hot melt polyurethane adhesive loses
hydrogen bond when heated, becomes melt viscous liquid, and recovers its original physical properties after cooling &
BRI, EEEFAERSESRIVERAREIERER, NMERUEEREKREGNFRGEMMRE, PaBIRIUFER®
RERREZSRIEA, THERIATER, RARNX KSR,

Water-based PU adhesives: mainly used for tourism shoes and Leather Adhesives

IKEPURELA: EEETIRIrE SR ERE

i Dsutsche Gesellschaft A TUVRheinland®
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PU Adhesive BEHEIRELH

Raw material of solvent-based PU Adhesive 57| BIER S H AL F B

1. Isocyanate BEERES
= Both isocyanate adhesives and polyurethane adhesives need isocyanate monomers. TGI8 ER S BREEIRELT, AERS

ERRERET, #HFEFREEREEERIL,

= |socyanates are mainly aromatic and aliphatic. Aromatic group: TDI, MDI, NDI, PAPI; aliphatic group: HDI, HMDI, IPDI.
SERIE T ER S AREMIENEMM., B&ZE: TDI. MDI, NDI, PAPI; igipi%&ss: HDI. HMDI, IPDI.

= Polyurethane prepared by aromatic isocyanate has stronger strength and better antioxidant performance than
polyurethane produced by aliphatic isocyanate because of its rigid aromatic ring and high cohesion of hard segment. 75
BixFERETIEHORAE, BTEENIMENSR, BERARNDK, HEEKBEREHRNRESREEEIRSEER,
BisuiEaetnis.

i Dsutsche Gesellschaft A TUVRheinland®
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Isocyanate & ELES

CH,

NCO
MNLD
Y 4TI

s {:u 5|_} |

. zalando

CH,
] NCOO
2.6 TIN
H_ﬂ. . -
¥ MO
M- ]

o
0=C=N =
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PU Adhesive ZREBEARRA]

Raw material of solvent-base PU Adhesive 35BS fis B AL Bt

2. Polyols ZJoHz

- KEDAZEREE.
— R ESKBR(E40. 370, SmgKOH/g A H .

RERZ Ul 5 TR, Wiz Vi s XS K5
L A ATRADTERN, BEANEEI20 C,

xEg

%ﬂﬁ{-% HFRY, T8 LR HBREE.

- RUMES TENE TR, 2ABRSIERENILE
WAEER, SENERIERLAER THARRAT
o

® zalando glzZ e,
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Polyols ZJToHE

n

0

; H
Ho” \o/ Son | \o/o\o/ b,

=0

=T & Dicarboxylic acid l = T HE Dol

Q7

L £ Fster group
285 % A Polyester
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PU Adhesive BEHEIRELH

Raw material of solvent-base PU Adhesive 35BS fis B AL Bt

3. Catalyzer &£

Organotin catalysts: B335 :

The NCO/OH reaction catalyzed by this kind of catalyst is stronger than that catalyzed by NCO/H20. Most of the
polyurethane adhesives are prepared with this kind of catalyst. ItEZSEAFIEEIENCO/OHR M ELIE(LNCO/H20Z N8, B
AL S AT RS R AL,

Tertiary amine catalysts: FUIESSEH:

This catalyst is especially effective in promoting the reaction with water. It is generally used to prepare polyurethane foam
plastics, foamed polyurethane adhesives and low temperature curable and moisture curable polyurethane adhesives.

ltt@%ifgiﬂj‘ﬁi#_'—imﬁ’ﬂiim%%Uﬁ?&, —IRATHIEREREAEN, AEERIEERMFILNCEEE., FSEWEER
BBERERE.
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PU Adhesive BEFERALT
Raw material of solvent-base PU Adhesive &5 BB S Bl AL B

4.Solvent &5

= The organic solvents used in polyurethane adhesives must be "urethane-grade solvents"”, which are basically free of
water, alcohols and other active hydrogen compounds. R&UEERZEFARIBHIERILIE REERBEHR", BEARLAZK.
BEEELKINNEYD.

= The solvent purity of polyurethane adhesives is higher than that of general industrial products. BREEEIREL FARYAT4:
EL—ig Tl &S,

= The solvents used in polyurethane adhesives usually include ketones (such as methyl ethyl ketone, acetone), aromatic
hydrocarbons (toluene), dimethylformamide, tetrahydrofuran, etc. BB BEIREALFIKRANAFEEEIEEZE (R 2. A
i) . FEK (BX) . —HEFRER. NEKREE,

i Dsutsche Gesellschaft A TUVRheinland®
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PU Adhesive BEHEIRELH

Raw material of solvent-base PU Adhesive 35BS fis B AL Bt

5. Other Auxiliaries E{tBE!

1) Chain extenders and crosslinkers ¥ &5 FI3Z B
2) Antioxidants J1&E5!

3) Light stabilizer Y¢FaEF|

4) Hydrolytic stabilizer7Kf#FaE

5) ...

ir Internationa

t
Zusammenar beit (612) GmbH Precisely Right
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PU Adhesive BREREIRELF

synthesis of PU Adhesive BREESIREALFIIE L

There are many ways to synthesize polyurethane, but binary and polyisocyanate are widely used to react with polyester
polyols or polyether polyols containing hydroxyl end groups. Linear polyurethane can be prepared by using only bifunctional
reactants. RIFENESHEZHIRE, B ZNANRIT. ZERakiES RKinarSiIREEZ Tl e REA S TR TR
N, BRFANERERRAYIRS, RILAGIR R EE,

(n 1) O=C=N—R—N=C=0 n HOwwwwQH ——

O O
| I
O=C=N—R—NH-{C—OQwmwwwO—C—NH-R}-N=C=0
n

1 eutsche Gesellscha " - @
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Recipe of solvent-base PU Adhesive ia5{1ZLPURRZESIEC S

Recipe 1 fid/51: Recipe 2 fid/52:

RIARNAE (BERERY%) 300 T 146

REBRA= 500 1, 4-J _fE 45

WESIEIIE 500 C_S S EAs 30

RE=JTSENAE 20 “BER T EB 0.2
T B EE

1 Deutsche Gesellschaft T VRheinl @
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PU Adhesive R FsiE

Sl

Raw material of water-base PU Adhesive 7K 4B S EEIR AL EEL

Recipe 1 Big/51:

NIRRT SE RS 807
C_f ] _AEEREE IS 13992
“HRRETER 558
44-—_AERI_REMREE 2644

T_fE 683
=2ERR 370
. »zalando

Recipe 2 Bd/52:

BRAR_EE(PPG-400) 100
HDI 25.2
VKBSER (HAC) 2
N-BE_EH&ER (N-MDEA 5.95
IiER — FABE(DMS) 6.3
HCI E2

L
Deutsche Ge ll chaft

I z fiir Internatiu
Zusammenarbei T (GIZ) GmbH
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Selection of Adhesive FRELFIAIERR

» The main points to be considered when selecting adhesives for footwear manufacture are:
1 AR RE RV ERE:
- Cost i1

- Strength 38E
- Suitable for use with shoe materials and in shoe process 2&{ERSHMFI T FHEH

- General consideration —j%%[E

Question: What is the general consideration?

& HAR—MREE?

Deutsche Gese llhft TVRh 'nl n @
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Domestic Requirements on Adhesive

Adhesive used on Footwear and Luggage Z=F0fE 8 A% GB19340-2003

5 i o

* = 5.0 g/kg

A3+ HE = 200 g/kg -
'ﬁﬁu;_‘.&nmm' - = 10,0 g/kg

EE R B < 150 g/kg

ZET
WMk
PRI repy Lk < 50.0 &/kg

B I
- - ——————
| REERBANAATE. '

= http://www.doc88.com/p-84982463466.html

gl y AT A TUVRheinland®
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Activity &=

What is the composition of the Adhesive used in your
factory? Which ingredients pollute the environment?
ST (ERRIRRGTI 2 PR o H R ? BREERK 7T XIER

i
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General Remarks
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Origins and Purpose @

These training slides, including both basic and advanced trainings, as well as Train-the-Trainer training materials,
are part of factory qualification program jointly initiated by Zalando and GIZ with in the develoPPP.de program by
the German Federal Ministry for Economic Cooperation and Development. The partners aim at addressing the
industry-wide challenge faced by the polyurethane shoe sector in reducing the harmful impact of chemicals on
workers and environment and improving chemical handling processes as well as ensuring safer working conditions.

The training slides have been developed on basis of the earlier GIZ Chemical Management Toolkit. The toolkit
refers to publications of UNEP, UNIDO, ILO, HSE (UK), BAUA (Germany) and ICCA.

Furthermore, it integrates more than a decade of practical implementation experience of the “Resource Efficient
Management of Chemicals” (REMC) cycle and was updated and in orientation to structure and content of the
training materials developed under the develoPPP.de partnership with Tchibo and REWE “Sustainable chemicals
and environmental management in the textile sector”.

While the original toolkit target group focused on chemical management especially for Small and Medium Scale
Enterprises, this adapted version includes comprehensive chapters, especially on Volatile Organic Compounds
(VOCs) management and hazardous chemicals substitutions in the polyurethane shoe sector to support also larger
companies with the implementation of ZDHC and Higg Facility Environmental Module (Higg FEM) requirements.

Deutsche Gesellschaft i H @
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Credits @

These training materials, based on the GIZ REMC (Resource-efficient management of
chemicals) toolkit, the training materials developed under the develoPPP.de partnership with
Tchibo and REWE “Sustainable chemicals and environmental management in the textile
sector”, as well as additional materials provided by TUV Rheinland, were prepared for
Zalando and GIZ by:

«  TUV Rheinland (Guangdong) Ltd. — Mr. Ray Niu and his team

Many thanks to our partners, GIZ colleagues and external consultants for comprehensive
review and feedback, especially to

« Mr. Carl Chan, Sustainability Manager, Zalando SE
* Mr. Gundolf Klaehn, Head of Environment, GIZ Textile Cluster Dhaka
« Dr. Jirgen Hannak, Head of Programme Circular Economy, Adelphi
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https://www.sia-toolbox.net/solution/resource-efficient-management-chemicals-textile-and-leather-sector-companies
https://www.sia-toolbox.net/solution/advanced-training-program-chemical-management-textile-wet-processes

Disclaimer @

The information in these training materials has not been independently verified.

No representation or warranty, express or implied, is made as to the accuracy or completeness
of the training presentations and the information contained herein and no reliance should be
placed on such information.

Zalando / GIZ are not responsible for any errors or omissions in relation to the information
contained in this presentation, or for the results obtained from the use of this information.

Under no circumstances shall Zalando / GIZ be liable for any loss, damage (including direct,
indirect, incidental, special or consequential damages), liability or expense incurred or suffered
which is claimed to have resulted from the use of these materials, provided it has not been
caused intentionally or by gross negligence, including without limitation, any fault, error,
omission, interruption or delay with respect thereto.

Use of these materials is at User’s sole risk.
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